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No Blues in St. Louis 

The St. Louis hamfest/com- 
puterfest, which I wrote about in 
this magazine, came to pass and 
was a giant success for all in- 
volved. I believe that they had the 
largest microcomputer audience 
I've ever addressed — well over 
1500 in the big auditorium at the 
St. Louis Cervantes Center. 

The exhibitors, many talked in- 
to coming via my "Microcom- 
puting Industry Newsletter," all 
expressed delight over the atten- 
dance and the amount of money 
these people brought with them 
. . . and didn't take home. Over 
3000 were registered at the gate, 
so the exhibit area was packed 
most of the time. What sold? 
What didn't? I don't think any- 
one brought enough software to 
meet the demand. Every comput- 
er exhibit was packed, constant- 
ly, with people waving money. 

After this display of interest 
you may be sure that the 1980 St. 
Louis hamfest/computerfest is 
going to be a corker. Remember 
that this one was planned right at 
the last minute, with little notice 
to anyone except in Kilobaud MI- 
CROCOMPUTING and 73 
Magazine. 

The whole thing started when 
Bob Heil (K9EID) called one day 
to ask what he had to do to get me 
to come out to the Marissa (IL) 
radio club and talk. I said all he 
had to do was put on a major 
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hamfest and I'd be out. This was 
in December. A few weeks later 
he had all but one ham club in the 
area, plus all the computer clubs, 
lined up to cooperate; the rest is 
history. It doesn't take a lot of 
money or experience — all it takes 
is a lot of drive, which Bob Heil 
certainly has in spades. 



Software Ideas 

Since those interested in the 
stock market need timely infor- 
mation, this is a fertile market for 
the microcomputer. 

There is a telephone-line ser- 
vice available from both the New 
York Stock Exchange and the 
American Exchange that will 
bring stock-market action to a 
home or business. The NYSE ser- 
vice is reported to cost under 
$ 1 50, and Amex is around $50 per 
month, including wire costs. All 
that is needed is a simple interface 
to your computer and the soft- 
ware to make it work. 

You might want to have the im- 
mediate quotations running across 
the top of your screen and then be 
able to use the rest of the tube to 
look into memory for quotes on 
specific stocks. You might want 
the program to put aside quota- 
tions on stocks that are of interest 
for display on command. You 
might also want an automatic 
alert on certain price levels or 
changes in specific stocks. 



Reader Responsibility 



One of your responsibilites, as a reader of Kilobaud MICRO- 
COMPUTING, is to aid and abet the increasing of circulation 
and advertising, both of which will bring you the same benefit: a 
larger and even better magazine. You can help by encouraging 
your friends to subscribe to Kilobaud MICROCOMPUTING. Re- 
member: Subscriptions are guaranteed— money back if not de- 
lighted, so no one can lose. You can also help by tearing out 
one of the cards just inside the back cover and circling replies 
you'd like to see: catalogs, spec sheets, etc. Advertisers put a 
lot of trust in reader requests for information. To make it more 
worth your while to send in the card, a drawing will be held each 
month and the winner will get a lifetime subscription to 
Kilobaud MICROCOMPUTING*. 

This month's winner of a lifetime subscription to Microcomput- 
ing is Gary S. Fix of Alliance OH. 




That's me on the right talking about the St. Louis computerfest on the 
Channel 2 news. An Apple is being demonstrated on the left by Dennis 
Jolly of a local computer store. 



Other exchange data, such as 
market volume, warrant actions 
and various indices, can be saved 
and accessed on demand. 

How much would such a pro- 
gram earn for a programmer? It's 
early to tell, but my guess is at 
least $50,000 a year for two or 
three years in sales. It could well 
go to ten times that if a substan- 
tial percentage of the firms inter- 
ested in the stock market went for 
it. 

I suggest that only people fa- 
miliar with the market get in- 
volved in a project such as this. 



Other Market Data 

A good program to help people 
interested in the commodity mar- 
ket would be another winner. 
This would want to access quota- 
tions as quickly as possible, chart 
the action, project probabilities 
and get input on as many signifi- 
cant factors as possible. 

Warrant lovers might go for a 
special program to help them 
with their data and calculations 
. . . and so it goes. A lot of mar- 
ket-oriented programs that should 
sell well could be written. 



Data Tapes 



Eventually I think we'll be able 
to access the data we need, for a 
change, from what we might call 
data libraries or data banks. For 
instance, stockbrokers might 
want to get data on the minute- 
by-minute action in a stock over a 
period of years (who knows 
why?). Such data could then be 
accessed and paid for at a nomi- 
nal fee. In the interim, as a way to 
lay the foundation for such a ser- 
vice, possibly over a cable TV line 



or telephone line — maybe even by 
direct satellite access — the data 
banks could start on a paying ba- 
sis via cassette storage. 

How many investors might 
prefer to have a daily or even 
weekly cassette with the ticker 
data? It might be sorted out and 
made easier to find what you 
want, but with the daily action 
available for computer manipula- 
tion. 

Once something like that starts 
there will be a market, I think, for 
indexes for businessmen. Dentists 
need indexes for their literature. 
So do doctors and lawyers. Every 
professional man depends on re- 
cent magazine articles, books and 
technical papers. The problem is 
finding what you want when you 
need it. A data-bank system could 
do it. 

Such a service, I'm sure, would 
interest Instant Software in mar- 
keting the data. 



Price Lists 



In every field is a serious need 
for updated price lists of prod- 
ucts. This is required by dealers, 
many of whom have to keep large 
books of price data and make dai- 
ly changes in pricing sheets. If 
someone gets a few days behind it 
can raise hell with things. In 73 
Magazine, Tufts Electronics tried 
for a couple of years to publish a 
current catalog of ham-equip- 
ment prices. But no matter how 
hard they tried, by the time the 
catalog was in the hands of the 
customers, a fair number of the 
retail prices had changed — sel- 
dom going lower. 

A firm could grow consider- 
ably just by providing a weekly 
list of the latest prices for ham 
equipment, plumbing, automotive 
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parts, etc. These could be stored 
on cassette for the time being — 
until some data-bank communi- 
cations system develops. Yes, I 
know that there are services such 
as this in a few fields via micro- 
fiche. That's OK, except that you 
really need the information in a 
computer so you can access it in 
several ways and massage it how- 
ever you want. 

With a good program, you 
could follow the trends of any 
particular firm or product. It 
might even be able to tie in with 
an inventory program and update 
it for current prices by matching 
part numbers, thus giving you a 
more accurate current value for 
your inventory. 



Telephone Program 

A relatively simple sensor con- 
nected to your phone line could 
decipher the area code you are 
calling; have a lookup table for 
the phone rates to that area and a 
real-time clock to get the correct 
time-of-day rates; and then read 
out the dollars as they mount up 
for a phone call. 

An extension of this program 
could keep track of the outgoing 
calls from all extensions of a busi- 
ness and print out a listing of the 
number called, extension used 
and cost of call. 

If you design the hardware, we 
can have one of the MICRO- 
COMPUTING advertisers put it 
into production to be marketed 
with the program as a package. 



Phone List 

There was a program in Per- 
sonal Computing— a simple one 
— that allowed you to put in as 
data the name and phone number 
of people you would like to call. 
When you typed the name of the 
person, the program would print 
out the number. 

I'd like to see a more sophisti 
cated program that would go an- 
other step along that path. A 
hardware dialer or tone generator 
would be needed to interface the 
phone line. Then you could look 
up the phone number with the 
computer and give it the OK to 
call. On a busy signal it would re- 
port this and make the call for 
you later, with your OK. 

I'd like to be able to call some- 
one by company, by last name, 
perhaps have a cross-index of first 
names and even a listing by trade. 
Thus I might want to call the po 
lice, the doctor, Apple, Bill God 
bout. . . . 



Using up Your Tapes 

I'm a registered skinflint. Even 
with thousands of perfectly good 
cassettes around me that I could 
use for program and data stor- 
age, I prefer to put as much as I 
can on a single cassette. Call me 
frugal. 

This use of my cassettes has a 
drawback at first trial in that it 
can take a long time to find a par- 
ticular program or data dump on 
a tape. There is a simple solution 
to this misery, if you think about 
it. Why not run the tape fast-for- 
ward to the segment you need? If 
you have a counter on your re- 
corder you have no problem. For 
some reason all of our recorders 
with counters seem to end up in 
the Instant Software lab, and I'm 
usually stuck with an uncount- 
ered one. No big deal. 

I made a quick chart of the re- 
wind time vs the fast-forward 
time so I could tell how much 
time to run the tape at fast-for- 
ward to get to the place I needed. 
After each program or data dump 
on the tape, I keep the tape run- 
ning for a few more seconds to 
leave a blank space that's easy to 
locate later. Then I rewind the 
tape to the beginning, watching 
the clock. By converting from re- 
wind time to fast-forward time I 
can then determine just where to 
start my next dump. I mark most 
cassettes with the time in seconds 
of fast-forward for the start of 
each dump. It works every time 
and is simple. 

With a little trick like this you 
can dump programs or data on 
the ends of most of your program 
cassettes. Why waste all that tape 
by just leaving it blank? 

Yes, I know, when you change 
recorders, all those times go out 
the window. 



Getting Rich 

Would you truly like to be 
rich? Would you like to own your 
own plane, perhaps a yacht and 



maybe an Arabian horse? How 
about being able to travel any- 
where in the world you want . . . 
perhaps a 30-room home on 50 
acres with a fantastic view, your 
own fish pond and even an out- 
side sauna? Fantasy? Not one bit 
of it. There are fortunes to be 
made in microcomputing if you 
go about it the right way. No mat- 
ter what your education or intelli- 
gence, you can become a million- 
aire ... if you really want to. 

While the talks at computer 
shows on computer history, on 
bus structures, etc., usually at- 
tract small groups of interested 
listeners, my talks on how to 
make money in microcomputing 
usually pack the house. 



Apprenticeship 

I can't give you a crash course 
in just one editorial on how to get 
rich — this would leave too many 
questions open. However, I'll try 
to cover various aspects of the 
process over a series of editorials, 
with the end result being your en- 
richment. 

One of the basics of being suc- 
cessful is to learn as much as you 
can on someone else's money. 
The failure to do this has much to 
do with the high failure rate of 
new businesses, even in micro- 
computing, which has been par- 
ticularly forgiving. But how do 
you go out and get your first job 
so you can start learning with 
someone else paying for it? 

Many people fall into that old 
Catch-22 situation where they 
have to have experience before 
they can get a job ... but how 
are they going to get experience if 
they don't have a job? In the mi- 
crocomputing field there is a sim- 
ple way around this problem: start 
by getting your experience on 
your own microcomputer . . . 
and then help others with theirs. 
Computer -club and user-group 
attendance can be very helpful in 
your obtaining the experience 

(continued on page 24) 
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All retail outlets of the Computer Store feature the Data 
General mlcroNOVA computer for the small-business market. 
The microNOVA line is sold with a wide range of options in both 
computer and peripheral devices. Small-business customers of 
the Computer Store have Data General full field service and 
post-sales support available as well as professional, fully prov- 
en hardware and software. The Computer Store is Data 
General's largest distributor of the microNOVA line and the 
leading retailer of computer systems for small businesses in 
the Northeast. (Photo courtesy of Alan Ross, Total Com- 
munications, Inc., Newton MA, for the Computer Store of Bur- 
lington MA.) 



Publisher/Editor 

Wayne Green 
Executive Vice President 

Sherry Smythe 
Assistant Publisher/Editor 

Jeffrey D. DeTray 
Managing Editor 

John Barry 
Editorial Assistants 

Dennis Brisson 
Susan Gross 
Administrative Assistant 

Dotty Gibson 
Production Department 

Managar: 
Lynn Panciera-Fraser 
Staff: 
Craig Brown 
Gayle Cabana 
Judith Dalby 
Robert Drew 
James H. Gray II 
Bruce Hedin 
Dion Owens 
Noel R. Self 
Robin M. Sloan 
John W. White 

Typesetting 
Barbara J. Latti 
Sara Bedell 
Mary Kinzel 
Holly Walsh 
Photography 
Bill Heydolph 

Tedd Cluff 
Projects Editor 
Jim Perry 
Associate Editors 
John Arnold 
Phil Feldman 
Steve Fuller 
Rod Hallen 
Tom Rugg 
Peter Stark 
Sherm Wantz 
Dick Whipple 
Ken Widelitz 
Bookkeeper 
Knud E. M. Keller 
Marketing/Circulation Mgr. 
Robert LaPointe 
Bulk Sales Mgr. 
Judy Waterman 
Asst. Circulation Mgr. 
Mary Beth Stanek 

Circulation 
Pauline Johnstone 
Computer Programming 
Richard Dykema 
Instant Software 

Micro Lab 
William F. Gollan 

Alan Anderson 
Scott Spangenberg 
Cida Teixeira 
Palmer T. Wolf 
Stan Wszola 
Advertising 
Aline Coutu, Mgr. 
Bill York 
Marcia Stone 
William Q. Hoyle 
Nancy Ciampa 
Gaye Halbig 
Lori Mugford 
Rita Rivard 
European Marketing Dir. 
Reinhard Nedela 
Australian Distributor 
Katherine Thirkell 



Kilobaud MICROCOMPUTING (USPS 346 690) is pub- 
lished monthly by 1001001, Inc.. Pine St.. Peterbor 
ough NH 03458. Subscription rates in U.S. and Cana- 
da are S18 for one year and $45 lor three years In Eu- 
rope: Kilobaud erscheint montatlich bei Fachzeit- 
schriftenvertrieb Monika Nedela, 7778 Markdorf. 
Markstr 3. Australia: For subscriptions write— 
Katherine Thirkell, Sontron Instruments, 17 Arawatta 
St., Carnegie, Vic 3163 Australia Please write for 
other foreign rates Second-class postage paid at 
Peterborough NH 03458 and at additional mailing of 
fices Phone 603-924 3873 Entire contents copyright 
1979 by 1001001. Inc INCLUDE OLD ADDRESS AND 
ZIP CODE WITH ADDRESS CHANGE NOTIFICATION 



D 

I. 



Output 



FROM 




First Gets Most 



Every now and then I get a let- 
ter from a programmer who 
wants to limit the time that In- 
stant Software can sell his pro- 
gram . . . who wants a different 
deal on royalties . . . who wants 
a special contract. For the edifi- 
cation of programmers, I'd like 
to explain a simple fact of life. 

With over 1000 programs 
backed up for evaluation and 
publication at Instant Software, 
the natural course of events is to 
follow the path of least resistance 
and process those that present no 
problems. When an author has 
trouble signing a contract for 
some reason, when he wants 
some individual attention— this 
brings things to a stop ... for 
that program. One of these days 
there will be enough staff to han- 
dle special cases and to answer 
questions and maybe even make 
individual deals. 

Oh, I understand the plight of 
the programmer quite well. With 
sharks on every side looking to 
take advantage of programmers, 
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they have to be very wary. I've 
seen case after case in which some 
outfit has conned a gullible pro- 
grammer into giving up his work, 
only to get nothing for it. In this 
context, some of the user groups 
are real users. 

But the programmer really has 
to put this into perspective. With 
relatively simple programs, ones 
that any good programmer could 
write in a couple of weeks or so, 
the odds are very high that dozens 
of these programs will be submit- 
ted to Instant Software. Only one 
of these will probably reach pub- 
lication. This means that one pro- 
grammer will hit the jackpot and 
the others will be holding a sack 
of nuts. 

The jackpot programmer will 
not likely be one who has slowed 
or stopped work on his programs. 
The published programs will be 
from programmers who make 
our work the simplest by pro- 
viding good documentation, flex- 
ible and easy-to-use programs, 
fast turnaround on communica- 
tions and as few problems as 
possible. 

The programmer has little to 



go on but our reputation. I will 
guarantee that Instant Software 
will try to do everything possible 
to treat all programmers well and 
make them a maximum of royal- 
ties. This is a fundamental rule 
for the whole organization, and it 
is a constant guideline. The long- 
range position of the firm relies 
on the goodwill of programmers 
and customers. 

All programs published by In- 
stant Software must be good, 
must be a good value and should 
be as simple to use as possible. 



Associate Editors 

More and more of the people 
who have submitted applications 
for program reviewing as asso- 
ciate editors have been hearing 
from us. I mentioned that back in 
December we put all the associate 
editors on file along with their 
systems and fields of expertise, 
only to have the North Star 
Horizon, complete with both the 
program and the data disks, 
stolen from the Instant Software 
lab. 

The man who had written that 
program for us was back in 
school, so we had to wait for a 
new super-programmer to sign 
on. The new associate-editor pro- 
gram is now going on line, and 
this will greatly speed up the 
fielding of programs for evalu- 
ation. 

We have received over 750 ap- 
plications from people to review 



programs, so we'll be keeping a 
close eye out for outstanding 
work. The editor who takes too 
long with the evaluation, or who 
obviously hasn't put much seri- 
ous thought into his work, gradu- 
ally will be weeded out. I like to 
get a carefully considered review 
of a program, a suggestion on 
sales price and perhaps some 
ideas on improvement that can be 
discussed with the author. The 
editor who sits down and devel- 
ops a program significantly will 
likely find himself sharing in the 
action to the extent of his contri- 
bution. 

The speed of processing pro- 
grams through Instant Software 
depends on the number of people 
on the staff. This, in turn, 
depends to some extent on the 
sales volume. We are now turning 
out well over one new package of 
programs per working day. This 
means that with an average of 
two programs per package and an 
acceptance of one in ten, we are 
able to process about 20 sub- 
mitted programs per day. We're 
planning to expand that output to 
five packages per day, two pro- 
grams per package on the aver- 
age. We hope that one in three 
programs will be accepted as the 
quality of submitted programs in- 
creases ... or a bit over 30 sub- 
missions per day processed. 

The Instant Software staff is 
presently up to about 25 full-time 
employees and perhaps 20 part- 
timers. More help is needed for 
marketing, clerical work, pack- 
age production, advertising, etc. 
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Hot News 



Programmers and software 
companies: your worries about 
unauthorized copying of your 
programs are over. BC Comput- 
ing (2124 Colorado Ave., Sun 
Prairie WI 53590) will protect 
your programs for you. I was for- 
tunate to be able to spend an hour 
with the main PET programmer 
at BC Computing. Their system is 
impressive, and it worksl Load a 
protected program by typing L- 
O-A-D [RETURN]. You will then 
be amazed to see the program 



Len Lindsay 

LOAD and immediately run. If 
for some reason you manage to 
break out of the program (the 
STOP key does not work), the 
program will not list correctly 
and you lose control of your PET 
and have to turn it off and on 
again. A SAVE will not work; 
neither will the SYS equivalent! 

Adding this protection is com- 
plex, so BC Computing charges a 
nominal fee for the service of pro- 
tecting your program. Anyone 
marketing good PET programs 
now would be foolish not to have 
BC protect them. 




I have gone through almost 
1000 cassettes now, and tested al- 
most all brands and types. I have 
found one tape that is far superior 
to all the others for use on the 
PET (and other personal comput- 
ers as well). These cassettes come 
from Computer Way and are 
"Agfa Premium" tape. Be care- 
ful of other companies advertis- 
ing Agfa tapes — they have several 
different grades. "Agfa Pre- 
mium" is the best. Just as impor- 
tant as the tape is the cassette 
housing. Make sure that it is a 
top-quality, screw-type housing, 
steel pins, flanged rollers and a 
hard window. 

Computer Way sells only one 
kind of tape: the best. Since it has 
all the quality features I men- 
tioned, all my programs and data 
are now recorded on their tapes. 
Their prices on Agfa Premium 
C-10 cassettes are lower than 
others advertised. Prices are: 



• 25 at $1 each (total $25) 

• 50 at 96C each (total $48) 

• 100 at 85C each (total $85) 

• 200 at 80C each (total $160) 

• 400 at 75C each (total $300) 
Approved computer clubs re- 
ceive a ten percent discount on 
orders of 200 or more. Shipping 
and quick delivery anywhere in 
the USA are included, but boxes 
are extra. 

Contact Computer Way, PO 
Box 7006, Madison WI 53707. 



News 

I have the light pen being sold 
by 3G Company (Rte. 3, Box 28A, 
Gaston OR 97119) for $29.95, 
and it does work. I had to turn up 
the brightness of my screen, 
though. The light pen plugs into 
your user port. With a small 
amount of software, the comput- 
er can "sense" where the pen is 
and react accordingly. I now will 
try to write some programs for 



kids using a light pen. Please write 
with your applications or request 
information on what I have de- 
veloped so far. 

Commodore has now shipped 
PETs with expanded memory 
and hopes to have their peripher- 
als out very soon. The ROM op- 
erating system in the new PETs is 
indeed different from that in the 
old PETs and is not compatible. 
Some programs written on older 
PETs may not function correctly 
on the new PETs. 

The problems occur when 
PEEK, POKE, SYS or USR com- 
mands are used with locations 
that are different with the new 
ROMs, which supposedly correct 
all known flaws in the previous 
set. They are available only in the 
new PETs, but in the future they 
may be offered for sale separately. 

Axiom (5932 San Fernando 
Rd., Glendale CA 91202) is now 
shipping electrostatic printers for 
$535 that simply plug into the 
PET IEEE port. They print up- 
percase and lowercase as well as 
full PET graphics. There is about 
a 16 week backlog of orders al- 
ready. Also available is their elec- 
trostatic plotter for $895. It also 
simply plugs in and has the added 
feature of being able to print a 
graphic display from PET screen 
to paper. It doesn't leave a thin 
blank line between lines while in 
the plot mode. The plotter is 
available now; there are few back 
orders. 



Recommendations 

I want to put myself out on a 
limb and look at games commer- 
cially available for the PET. Many 
readers have written asking me to 
recommend games. 

These serious, thinking games 
get my recommendation: 

Microchess from Personal 
Software (PO Box 136-05, Cam- 
bridge MA 02138). Play a good 
game of chess against your PET 
for $19.95. Reviewed in the Best 
of the PET Gazette, p. 40. 

Mastermind from PET Gazette 
(1929 Northport Dr., Room 6, 
Madison WI 53704). This is the 
best implementation of the game 
of Mastermind. Your PET can be 
either code-breaker or code-mak- 
er. The PET will almost always 
break your code faster than you 
can break its code. Cost is only 
$10 for Game Pak 1, which in- 
cludes Mastermind and five other 
good games. 

Maxit from Harry Saal (810 
Garland Dr., Palo Alto CA 
94303). This number-strategy 
game can be played either by two 
players or you vs the PET. Re- 



viewed on p. 55 of the Best of the 
PET Gazette, Maxit costs only 
$4.95. 

Othello from CMS Software 
(5115 Menefee, Dallas TX 75227). 
Reviewed in issue #7 of the PET 
Gazette, this is a good version of 
Othello. Price is $7.95. 

Market from Dr. Daley (425 
Grove Ave., Berrien Springs MI 
49103). In this two-player game, 
each player manages his own 
company, including advertising 
budget, product prices and pro- 
duction. Your PET calculates 
how many units each person will 
sell for each quarter. Go broke 
and you lose. Invest $7.95 in this 
program. 

I also recommend these classic 
computer games: 

Star Trek is the all-time classic. 
Almost everyone is selling a ver- 
sion of it. I recommend these three 
sources: 

Dr. Daley has several versions, 
some with sound effects, real 
time and other added extras . . . 
$7.95, or a super 16K version for 
$19.95. See its review on p. 84 of 
the Best of the PET Gazette. 

Warren Swan (15933 Grove 
Ave., Oak Forest IL 60452) has a 
good real-time version for $20. It 
is reviewed on p. 28 of PET Ga- 
zette, issue #7. 

Dad's Reliable Software (1614 
Norman Way, Madison WI 
53705) has a unique real-time ver- 
sion for $12.95 that is very chal- 
lenging. It is reviewed on p. 84 of 
the Best of the PET Gazette and 
p. 28 of PET Gazette, issue #7. 

Breakout is a standard video 
game. A good PET version with 
sound effects is available from 
CAP Electronics (1884 Shulman 
Ave., San Jose CA 95124) for on- 
ly $4.95. It is reviewed on p. 26 of 
the PET Gazette, issue #7. 

Kingdom is a simulation allow- 
ing you to attempt ruling a king- 
dom. Of the many versions avail- 
able, my favorite is from Person- 
al Software, Cambridge MA, for 
$14.95 (with three other pro- 
grams): reviewed on p. 47 of the 
Best of the PET Gazette. 

Block is a classic video game 
also known as Blockade, Snake 
and Wraptrap. ZZYP (2313 
Morningside, Bryan TX 77801) 
has a good version for $9.95 
(along with Football). It's re- 
viewed on p. 87 of the Best of the 
PET Gazette. 

Chase is a superb action game 
in which robots chase you around 
the screen. The best version I 
have seen is from PET User Notes 
(Box 371, Montgomeryville PA 
18936). 

There are a few unique games I 
can recommend. 

Tanktics from Pleiades Game 
Co. (202 Faro Ave., Davis CA 



95616) is a good tactical game 
that pits you against the PET. 
Fifteen dollars includes a game 
board, two-part program on cas- 
sette, game markers and manual. 
See pages 24 and 30 of PET Ga- 
zette, issue #7, for a review. 

Two excellent fantasy games 
are Swordquest from Fantasy 
Games Software (PO Box 1683, 
Madison WI 53701), at $12.95 for 
tape and manual, and Devils 
Dungeon from Engel Enterprises 
(PO Box 16612, Tampa FL 
33687), with listing and manual 
only. They're available on cas- 
sette from Jon Staebell (5102 Ar- 
rowhead Dr., Monona WI 53716). 
See their review on pages 66 and 
67 of the Best of the PET Gazette 
and in the Kilobaud MICRO- 
COMPUTING March 1979 PET- 
pourri. 

MAX from Tycom (68 Velma 
Ave., Pittsfield MA 01201) is a 
great dice game for $7.95. Also 
known as "lying dice," it is re- 
viewed on pages 18 and 31 of 
PET Gazette issue #7. 

Press-Up from Jamestown 
Small Computer Systems (2508 
Valley Forge Dr., Madison WI 
53719) is a fun, graphically illus- 
trated game for kids as well as 
adults. Play against the PET or 
an opponent. Price is $7.95. 



good information on computing 
for fun, each issue has informa- 
tion on the PET. 



Books 



Periodicals 



Looking for information on 
the PET? Here are my recom- 
mendations: 

PET User Notes is $6 for 6 is- 
sues. Vol. 1, No. 7 was 16 pages; 
Vol. 2, No. 1 was 24 pages. Great 
for program listings and tidbits of 
information. 

PET Gazette. The last two is- 
sues of this nonprofit magazine 
were each 36 pages. The PET Ga- 
zette has printed almost 200 PET 
product reviews already. Each is- 
sue also contains program list- 
ings, a complete list of PET com- 
panies and informative articles. 
Unbelievable as it may seem, the 
PET Gazette is a free publication. 
(Donations are gratefully ac- 
cepted.) 

Micro (PO Box 3, S. Chelms- 
ford MA 01824) is a magazine for 
6502-based computers, including 
the PET, Apple and KIM. It's 
$12 for 12 issues. Each issue is 
about 50 pages, and contains at 
least one or two good articles on 
the PET. 

Recreational Computing (1263 
El Camino Real, Box E, Menlo 
Park CA 94025) is the new name 
for the oldest personal computing 
magazine (formerly People's 
Computers). Price is $10 for one 
year of six issues. Besides the 



Programming the 6502 by Rod- 
nay Zaks from Sybex, $9.95, over 
300 pages. This is a good book 
for any PET programmer wish- 
ing to learn machine language. 

Best of the PET Gazette (1929 
Northport Dr., Room 6, Madi- 
son WI 53704) is 100 pages of ar- 
ticles, reviews, program listings, 
resources and more, specifically 
for PET users . . . only $10 while 
they last. 

PET User Manual from Com- 
modore (901 California Ave., 
Palo Alto CA 94304) is $9.95 at 
dealers. If you already own a 
PET, get a copy by sending a 
photocopy of your proof of pur- 
chase, serial number and $3.50 to 
Commodore. Information from 
their previous tiny mini-manuals, 
plus some added information, is 
all contained in this one, bigger 
manual. 

TIS Workbooks (PO Box 921, 
Los Alamos NM 87544) cost $4- 
$5 each. There are six different 
workbooks, each focusing on 
some specific area of PET pro- 
gramming. 



Recommended PET Accessories 

Keyboard — Skyles Electric 
Works (599 N. Mathilda Ave. 
#26, Sunnyvale CA 94086) has a 
full-size keyboard with numeric 
keypad that just plugs into the 
PET keyboard plug. Price is $125. 
It is reviewed in the PET Gazette, 
issue #7. 

Joysticks — Coyote Enterprises 
(Box 101, Coyote CA 95013) has 
a well-designed connector that 
plugs into the user port. With two 
Atari joysticks and sample game 
programs, test program and pro- 
gramming-instruction programs, 
the cost is $50. Creative Software 
(PO Box 4030, Mountain View 
CA 94040) has a connector for 
the user port. With two joysticks 
and sample games the cost is $60. 

Printers — Connecticut Micro- 
computer (150 Pocono Rd., 
Brookfield CT 06804) has a print- 
er adapter (output RS-232) for 
$169. It should work with any 
RS-232 printer. I use it with a 
Teletype 43 and am pleased with 
it. 

Sound— The best way to get 
sound output is to hook up your 
own speaker/amplifier using pins 

(continued on page 12) 
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Introduction to 
this month's journal 



This month we will begin a multi-part series on Ohio 
Scientific's information management systems, OS- 
MDMS and OS-DMS. Ohio Scientific believes that 
data base managers and their subsequent informa- 
tion management systems are important keys to 
making microcomputers much more useful and gen- 
erally accepted. They are also an important building 
block towards more sophisticated systems which 
demonstrate capabilities that we currently think of 
as being part of "artificial intelligence." 

An Introduction to Microcomputer 
Information Management 

Advanced applications of personal systems and 
small business computers utilize extensive data 
storage on disk. If one writes a few programs which 
utilize data storage, he quickly realizes that he is 
doing a lot of repetitive coding from program to pro- 
gram. Each program system which utilizes disk files 
must utilize routines that load the disk with informa- 
tion, routines that edit this information and routines 
that output the information. Commonly available 
DISK BASICS certainly provide the fundamental fa- 
cilities for such operations, but in practice several 
lines of code are required for even the most rudi- 
mentary file handling routines. These routines ex- 
pand greatly when sophisticated error checking and 
human engineering are incorporated into programs. 
Furthermore, in the process of developing programs 
the programmer may want to dump or list informa- 
tion in the files. As the programming system is re- 
fined over a period of months or years, it may be 
desirable to reorganize the information in the files. 
Therefore, the programmer typically develops file util- 
ities. These may include a simple file dumper, some 
form of universal editor and file reorganizing facili- 
ties such as SORT, PACKER, etc. 

Repetitive file handling and the need for utilities 
leads naturally to the concept of a data base man- 
agement system. In its simplest form a data base 
management system is simply a convention or stand- 



ardized format for disk usage. In conjunction wit 
the standardized format several programs exist a 
part of the data base manager to support and main 
tain its format. These may include a standard editor 
output routines, diagnostics such as file dumpers 
utilities such as a SORT package and a library o 
standard subroutines which can be incorporated in 
to user generated programs. Most, if not all, of thes 
programs and subroutines will be typically gener 
ated in the standard upper level language of the op 
erating system which on microcomputers would b 
BASIC and on large computers might be COBOL. 

The immediate advantages of such an approac 
to file handling include the fundamental concept o 
standardized files which makes it possible for file 
generated and supported by one programming sys 
tern to be used now and in the future by other pro 
grams. Standardization justifies the development o 
sophisticated diagnostics and utilities to aid furthe 
development of programs. Standardization alon 
with the availability of sophisticated support pro 
grams make data base compatible software much 
easier to maintain than non-standardized programs. 
These concepts are all fundamentally part of th 
building block approach in which work is performed 
once and then used to build on as opposed to non 
standardized approaches in which the same type o 
task is performed over and over. Thus, the data base 
approach inherently allows and justifies the devel- 
opment of more and more sophisticated software. 

The disadvantage of the data base management 
system approach over conventionl non-standardized 
file handling is primarily that the programmer must 
learn the syntax of the DMS convention. That is, one 
must overcome the natural resistance to new ways 
of doing things. Furthermore, the necessarily more 
general purpose code for the data base manager is 
not as compact or as fast as the best specialized 
code which can be generated for a specific file 
structure for a specific application. However, both 
of these disadvantages can be minor if the data base 
management system is properly designed and are 
certainly outweighed by the tremendous advantages 
of modern data base management systems. 



nformation Management Systems 

he data base manager can be easily extended to 
elude a stand alone package. If this package is 
arefully designed, W should be capable of handling 
broad range of data file intensive applications 
ithout user programming. Instead of requiring pro- 
ramming, the information management system is to 
simple degree adaptive, that is, the various mod- 
les of the information management system present 
he user with options which he selects. The system 
pically also accepts user defined syntax and incor- 
orates it into data files and support programs. So 
n effect, traditional programming is replaced with a 
imple question and answer dialogue which special- 
es a generalized information system. 



Evolution of Software Sophistication 
for Information Intensive Applications 



I/O Drivers 
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Operating System 
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pper Level Language 
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Information Management System 



e are here 
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Higher Intelligence 
and more Human-like Interaction 
i.e., Voice I/O 
Better English Parsing 



Application's of 
Information Management on 
Microcomputer Systems 

Home and Personal Computers 

Floppy disk based personal computer systems are 
well suited to the storage of personal data in con- 
junction with a small concise information manage- 
ment system. Under a general purpose information 
manager telephone numbers, addresses, appoint- 
ments, checking account transactions, savings ac- 
count records, personal financial transactions and 
other data bases such as recipes can be directly 
"computerized" without any programming. 

Many personal hobbies lend themselves to the in- 
formation management approach including collec- 
tions of information concerning the stock market, 
the value of coins and stamps and even sports rec- 
ords. These are all naturals for a well designed infor- 
mation management system approach without any 
user programming. 

Small Business Applications 

Information management systems have even a more 
profound impact in small business applications. The 
data base approach can be applied to traditional 
small computer business applications such as ac- 
counts receivable, accounts payable, cash receipts, 
disbursements and general ledger. The use of stand- 
ardized formats and the general report writing and 
inquiry capability of information management sys- 
tems allows this collective data base to be used for 
many managerial applications besides their primary 
application. However, the real impact on small bus- 
iness is in the application of an information manage- 
ment system on the primary information which 
concerns that business. For example, in a retailing/ 
wholesaling operation inventory on hand, vendor 
lists and principal customers are all vitally important 
to the operation of the business. The storage and 
manipulation of these three data bases is a trivial 
matter for a well designed information system. Like- 
wise, in real estate the home listings are crucial, in 
manufacturing, raw parts finished goods, vendors 
and customers are crucial. An auto dealer may re- 
quire an inventory of new cars, used cars, parts, etc. 
Other applications include mailing lists, estimation 
packages and general client information for doctors, 
lawyers and service companies. In each case, the 
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business relies on collections of information which 
are easily computerized by information management 
systems effectively without any programming. 



The Hierarchy of 

Microcomputer Information Management 



Customized Applications Systems 



Information Management System 



Data Base Manager 

Data Base Routines 



Access Routines 
Editor Routines 



Editor 
Diagnostics 
Utilities 



Report Writers 
Query System 



Predefined File Labels/ Sizes 
Predefined Report Headings 
Customized Instructions 
and jargon for the 
specific application 



With a well designed system the transition from a gen- 
eral information system to what "seems" to be a highly 
customized applications package requires only a short 
question answering session at the computer terminal. 



Ohio Scientific Information 
Management Products 

Ohio Scientific offers two information management 
systems — OS-MDMS and OS-DMS. These two sys- 



tems have similarities but are designed for differe 
applications as outlined below. 

OS-MDMS 

OS-MDMS is designed to run on mini-floppy bas 
personal computers, specifically the C2-4P seri 
and the C1P series mini-floppy computer system 
The system operates under OS-65D V3.0 disk ope 
ating system and runs in a minimum configurati 
of 24K RAM in one 5V4" mini-floppy disk. The syste 
is designed primarily for personal use in such are 
as checking and savings account maintenance, pe 
sonal calendar, etc. It has features comparable 
competitive microcomputer data base manageme 
systems. The system features very high speed and 
very low system overhead. Although this system 
designed primarily for mini-floppy, it can be utiliz 
on 8" floppy disk systems running OS-65D. 

OS-DMS 

OS-DMS is a highly sophisticated information ma 
agement system that is designed specifically f 
Winchester disk based microcomputers. The syste 
is based on OS-65U and readily extendable to mult 
user and network systems under OS-65U Level II a 
Level III. The system directly supports single fil 
up to 74 million bytes long. The system features a 
vanced data structures and access routines whi 
minimize access time and maximally utilize availab 
disk storage for high levels of sophistication an 
"apparent intelligence." The system is also usabl 
on 8" floppy based Ohio Scientific systems whic 
have 48K user partitions when running OS-65U. 

The system is designed to be extendable to su 
port areas that we commonly consider to be in th 
realm of "artificial intelligence." It can handle ge 
eral question and answering under a Query facili 
and has provisions for extensions to include voic 
I/O capabilities as well as more elaborate Englis 
language parsing. In every way, OS-DMS is the i 
formation management system of the future. It ca 
be installed on relatively small 48K 8" floppy base 
computers and directly expanded to a 74 million by 
Winchester disk system with multiple-users. In th 
futur- the same fundamental system will be e 
tended to much more elaborate language parsin 
and human-like I/O. Thus, OS-DMS is already pr 
pared for the future when a typical $1000 comput 
will have a 20 megabyte storage capacity. The fo 
lowing section is a quick summary of the capabil 
ties of OS-DMS and OS-MDMS. 





OS-MDMS 


OS-DMS 


Base System 


OS-65D V3.0 


OS-65U Level 1 , 2 or 3 


Base Configuration 


24K mini or 8" floppy 


48K 8" floppy 


Max. Configuration 


48K 4-tioppy system 


Multi-iiQer WinrhPQtpr hard disk svstem with 

IVIUIll UoCI VVII Ivl IvOlCI I I CI I vJ VJ IOi\ oy oi&i i i 

network communication 


Data Structures 


Entries 

Fields 

Records 

Files — (with key labels) 


Entries 

Fields 

Records 

Master Files (with key labels) 
Key Files (Key, index pairs) 


Access Types 


Numeric by record and field 
Append 

Associative by specified 
field or general contents 

Conditional (<,=,>,<=,>=) 
to constant 


Numeric by record and field 
Append 

Associative field or general contents 
Conditional (<,=,>,<=,>=) to constant 

Associative conditional as above to another 
field's contents 

ISAM by one of up to 8 key files per master file 


Associative 
Access Technique 


BASIC code 

Few hundred compares/sec 


OS-65U "Find" command 

250 Kbits/sec at 1 MHz 
500 Kbits/sec at 2 MHz 


Statistics Pack 

(All Access 
Types Apply) 


Sum of a field 
Average of a field 
Sum of the products 
of two fields 


Sum of N fields 
Average of N fields 

Min/max determination number of occurrences 
Sum of the products of N fields 
Standard deviation 
Variance 


Udld DdSc riuyidlMa 


P.rpptp Filp 

Edit File 

File Dumper 

MDMS Directory 

Record Delete/ Repack 

Repack 

SORT 


Create File 
Edit File 
File Dumper 
DMS Directory 
Record Delete/ Repack 
Record Inserter 
File Merge and Load 
SORT 



Optional ISAM Facility 

Key File Create 
Key File Edit 

Key File Load from Master 
Key File Sort 



Information 

Management Programs 



Statistical Analyzer 
Report Writer 
Single File 

Horizontal or Vertical 
Conditional Access 
Mailing Label Generator 



Statistical Analyzer 
Single File Report Writer 

Horizontal or vertical 

Full Stat Pack 

Conditional and Associative Conditional 

Multi-File Report Writer 

Cross links up to 3 files by Associative 

Access and generates user specified report 
Mailing Label Generator Query System 
(Answers "general" questions) 



Data Base Compatible 
Applications Systems 



Checking Account 
Savings Account 
Personal Calendar 
Address/phone book 

Educational Testing System 

Mini A/R 

Mini Mailing List 

Mini Payroll 

Mini Inventory 

Mini A/P 

In the next issue of the journal we will demonstrate many 
application examples. 



Cash Receipts 
Cash Disbursements 
A/R 
A/P 

General Ledger 

Inventory/order entry 
Personnel/ Payroll 
Estimation System 
Educational Testing System 



of the features of OS-DMS and OS-MDMS by typical 



PET- 

I'OITRRI 



(from page 7) 

M and N of the user port. This 
was explained in the February 
1979 Kilobaud MICROCOM- 
PUTING PET-pourri and in the 
Best of the PET Gazette. 

Floppy Disks — 1 can't recom- 
mend any because I haven't yet 
seen any in operation with the 
PET. 



List Protection 

In the April 1979 PET-pourri I 
described a method of protecting 
lines in any BASIC program from 
being listed. Now I will explain 
another method, equally simple 
and easy to use, but which has 
different effects. As before, the 
best way to explain it is with some 
quick examples that you can type 



READY. 

1 
2 
3 
4 

READY. 



REM PI FIND REPLACE WITH 19 / 20 

NL«19:A=t999:REN NL*VALUE TO BE P0KED-A»LAST NEHORY LOCATION TO SEARCH 
FOR X«1024 TO AtlF PEEK(X)*2SS THEN POKE X,NL 
NEXT X 

POKE 525,5:PRINT "CCLRH 2 DOUN]":F0R X«1 TO 4:P0KE 526*X,13:PRINT X:HEXT XrPRINT 



'CHOHE]" :END 



Program A. 



into your PET and see the effects. 

While your PET is listing it still 
can execute some special func- 
tions if they are part of the line 
being listed and not in "quote 
mode." Special functions that 
can be executed during a LIST in- 
clude: 

• HOME CURSOR (19) 

• DELETE (20) 

• CURSOR RIGHT (29) 

• CURSOR DOWN (17) 

By POKEing the value of these 
functions (listed inside the paren- 
theses) after a REMark you can 
include them at the end of your 
line. First put something, such as 
a n, in your listing after the RE- 
Mark. Once the line is stored in 
memory you simply replace those 
values with the values of the spe- 



10 PR1NT"CCLR] TRACE BY BUTLER 

11 PRINT"HAY RUN SIMULTANEOUSLY UITH 

12 PRINT"A BASIC PROGRAM" 

13 PRINT"SYS<7868) TURNS TRACE ON" 

14 PRINT"SYS(7853) DISABLES TRACE" 

16 PRINT"H0LD SHIFT KEY DOWN TO SPEED IT UP 
18 PRINT"CHANGE TRACE SPEED UITH POKE 7972. X 
20 F0RI= 7853 TO 8192 : RE ADDC : POKE I , DC: NEXT I 
22 DATA162, 5,1 89, 181, 224, 149,1 94, 202 
24 DATA16, 248, 169, 239, 133, 210, 96,1 69 
26 DATA1 72, 133, 134, 169, 30, 133, 135, 169 
28 DATA255, 133, 124, 160, 0,1 62, 3, 134, 125 
30 DATA1 62, 3, 32, 239, 30, 208, 249, 202, 208 
32 DATA248,32,239,30,32,239,30,162,5 
34 DATA1 89, 249, 31 ,149,194,202,16,248 
36 DATA1 69, 242, 133, 21 0,76, 106, 197, 230 
38 DATA 124, 208, 2, 230, 125, 177, 124, 96 
40 DATA230.201 ,208,2,230,202,96,32,197 
42 DA TA0, 8, 72, 133, 79, 138, 72, 1 52, 72, 1 66 
44 DATA1 37, 165, 136, 197, 77, 208. 4, 228 
46 DATA78, 240, 107, 133, 77, 133,82,134 
48 DATA78, 134, 83, 173, 4, 2, 208, 14, 169 
50 DATA3, 133,74,202,208,253, 136,208 
52 DATA250, 198,74, 16,246,32,201 ,31,169 
54 DATA1 60, 160, 80, 153, 255. 127, 136, 208 
56 DATA250,132,76,132,84,132,85,132 
58 DATA86, 120, 248, 160, 15, 6, 82, 38, 83 
60 DATA1 62, 253, 181 ,87.1 17,87,149.87 
62 DATA232,48,247,136,16,238,216,88 
64 DATA1 62, 2, 169,48,133,89,134,88,181 
66 DATA84, 72, 74. 74, 74, 74, 32. 211 ,31,104 
68 DATA41 ,15,32,21 1 , 3 1 , 1 66 , 88 ,202, 1 6 
70 DATA233.32,217,31 ,32,217,31 . 165,75 
72 DATA1 97, 201 , 240, 55, 165, 79, 208, 4, 133 
74 DATA77, 240, 47, 16,42,201 ,255.208,8 
76 DATA169,94,32,225,31 ,24.144,33,41 
78 DATA 127, 170. 160, 0.1 85, 145, 192, 48 
80 DATA3, 200, 208, 248, 200, 202, 16,244 
82 DATA1 85, 145, 192, 48, 6, 32. 223, 31 ,200 
84 DATA208, 245, 41 ,127,32,223.31 ,165 
86 DATA201,133,75,104.168,104,170,104 
88 DATA40, 96. 168, 173, 64, 232, 41 ,32,208 
90 DATA249,152,96,9,48,197,89.208.4 
92 DATA1 69,32,208,2, 198,89,41 ,63,9,128 
94 DATA1 32, 81 ,32,201 ,31 ,164,76,153,0 
96 DATA1 28, 192, 79, 208, 2, 160, 7, 200, 132 
98 DAT A76, 164, 81 ,96,76,255,30,32,248 
100 DATA30,55,32 
READY. 

BASIC program to POKE in correct values of Trace program. 



READY. 

10 FORL»832T0878:READX:P0KEL,X:NEXTL 

20 REN SYS832 STOP DISABLE 

30 REN SYS845 STOP FUNCTIONAL AGAIN 

100 D AT A 1 20, 169,99, 1 41 ,25,2, 1 69,3, 1 41 ,26,2,88,96, 120, 169, 133, 141 ,25,2, 169,230 
110 DATA1 41, 26, 2, 88, 96, 169, 0,72, 72, 72, 72, 76, 133, 230, 32, 90, 3, 234, 169, 235, 141, 9 
120 DATA2, 76, 126,230 
READY. 

Program B. 



cial function you wish to be exe- 
cuted. Since a DELETE will erase 
the previous character in the list- 
ing, 20 DELETES at the end of 
the line will erase the last 20 char- 
acters listed. Including the HOME 
function at the end of a line will 
cause the next line listed to start 
at the top of the screen. 
As a quick example type in: 

5 REM n 

Now a normal LIST will list line 5 
with a REM followed by a pi sym- 
bol. The value of that pi is stored 
in memory location 1030. Change 
it to a DELETE by entering: 

POKE 1030,20 

Now do a LIST and notice the 
line lists as: 

5 RE 

The M was deleted. Now add line 
10 as follows: 

10 REM THIS IS LISTED ON 
TOP 

Now change the DELETE at 1030 
to a HOME by: 

POKE 1030,19 

Now when you do a LIST, line 
5 will list fine; then line 10 will list 
on the top of your screen. For fun 
you could put the HOME func- 
tion at the end of every line. Your 
entire program will list on the sec- 
ond line of the screen. Here Pro- 
gram A will search for a pi sym- 
bol (value of 255) and change it to 
whatever you wish. 

This program looks for a pi 
symbol and changes any it finds 
into whatever value you specify in 
line 1 . When it is done it erases it- 
self. Line 4 is the line that per- 
forms the self-erasing. Please 
write to me and let me know of 
any applications of this technique 
you may devise. 




Trace is a machine-language 



program that is designed to run at 
the same time as your BASIC 
program. Trace uses the top two 
lines of the PET video display. It 
continually lists the line number 
and command that the PET cur- 
rently is executing. Your BASIC 
program continues to function 
normally. 

In Trace's normal mode, your 
BASIC program is slowed down 
enough so that you can read each 
line as it is executed. Thus you 
can see when your program 
branches and gets caught in a 
loop. 

Trace also has a FAST mode. 
Simply press the shift key. This 
allows you to quickly skip through 
sections of the program you 
know are functioning correctly. 
Trace is excellent for debugging 
your own programs. It also is 
very useful to help you under- 
stand someone else's program. 
You can watch the PET screen 
and see how the program is func- 
tioning at the same time. 

Bret Butler did a superb job 
with this program. He has gra- 
ciously placed it in the public do- 
main. For your convenience, we 
have listed a BASIC program that 
POKEs in the correct values of 
the Trace machine-language pro- 
gram. It is well worth taking the 
time to type it into your PET. 
Hope you enjoy watching the 
PET execute two programs at 
once (Trace and your BASIC pro- 
gram). 



STOP-Key Disable 



Add the six lines in Program B 
to the beginning of your pro- 
gram. Then anytime in your pro- 
gram you wish to disable the 
STOP key, simply add the line: 



(continued on page 25) 
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Ill BOOKS 



Personal Information 
Management Systems (PIMS) 
Madan L. Gupta 
Scelbi Pub., PO Box 133 
Milford CT 06460, 87 pp., $9.95 



If you have been in need of a 
good, versatile information-man- 
agement system capable of sort- 
ing and listing and that will han- 
dle the addition, deletion and 
change of records consisting of a 
variable number of variable- 
length fields, you should serious- 
ly consider this package. It is a 
well-conceived, relatively efficient 
method of keeping track of myri- 
ad types of information. Its ap- 
plications are limited only by the 
user's imagination. 

As written, the program per- 
mits in-memory manipulation of 
up to 99 records, each consisting 
of up to ten fields of data. Rec- 
ords can be formatted any way 
you wish, limited only by Micro- 
soft's BASIC maximum string 
length of 255 characters. The pro- 
gram requires about 8K of user 
memory; at least 16K is required 
for this package to be of any real 
use. 

Unlike many application pack- 
ages available these days, PIMS 
comes without a cassette tape of 
the program. A BASIC listing is 
given in the 87-page manual, and 
you must do the initial keyboard- 
ing of the program into your 
computer. Although the manual 
suggests that this process will re- 
quire from two to three hours, it 
took me about an hour. 

Since the package is written in 
BASIC, changes are more easily 
achieved than they would be if the 
program were provided in ma- 
chine code. Customizing is thus 
within the reach of any computer 
owner with a working familiarity 
of the BASIC language. 

When the program is first run, 
two operating modes are avail- 
able: new-file creation and file 
load from cassette. Creation of a 
new file requires the definition of 
field names and type of data in 
each (whether alphanumeric or 
numeric) that is to make up each 
record of the new file. Up to ten 



fields, each with a four-character 
name, may be defined for each 
file. 

Specifying a field name of 
more than four characters is OK, 
but the program truncates the 
name so that on subsequent dis- 
play you see only the first four. 
For this reason, avoid field names 
that contain differences only be- 
yond the fourth character (such 
as NAME1 and NAME2). 

These field names and their 
type codes form the first record in 
your file; this record is used when 
the file later loads from tape to 
display the field names and types. 

When field definition is com- 
plete, the program promptly dis- 
plays (COMMAND)? and waits 
for your next operation. Replying 
with HELP results in a display of 
all the available commands: ADD, 
LIST, CHANGE, LABELS, 
HELP, END, SEARCH, SUM, 
SAVE, RUBOUT and SORT. To 
create a file initially, ADD puts 
you into the data-entry mode be- 
ginning with record 1, and dis- 
plays, sequentially, each of the 
field names you originally speci- 
fied. You simply respond to the 
prompting and enter data for 
your file. 

When data entry is complete, 
entering STOP for the first field 
content places you back into the 
COMMAND mode from which 
you gain access to other features 
of the package. 

The commands LIST, 
CHANGE, LABELS and RUB- 
OUT each invoke a sub-mode 
that permits specifying whether 
you are processing all records, 
one record or a range of records 
(like the fifth through the tenth). 
LIST produces a screen list of all 
the specified records, including 
the name of the field and the data 
contained within. CHANGE per- 
mits the content of any field to be 
altered. RUBOUT deletes the rec- 
ord^) from the file. 

LABELS prints, without the 
field name, data from the first 
five fields of selected records. 
Thus, it is possible to carry data 
in addition to name, address, 
etc., in your records and still pro- 



duce mailing labels with only data 
required for mailing. 

SEARCH asks for a field num- 
ber and the literal data to be used 
in comparison. Each record that 
satisfies the search constant is dis- 
played, along with its record 
number. SUM permits the ac- 
cumulation of a total from data 
within either all records or, in 
combination with the SEARCH 
function, in only those records 
that contain the specified data. 

SORT permits the file to be se- 
quenced according to informa- 
tion in any of the active fields. 
Sorting programs written in BA- 
SIC tend to be slow, and you no- 
tice it because nothing else is go- 
ing on at the time. This sort is no 
exception. If you lean toward im- 
patience, simply consider how 
long it would take you to do the 
equivalent job manually. 

When you are finished with the 
file you are working, the SAVE 
command records it on tape for 
later use. When you are finished 
with the program, the END com- 
mand takes you back to the BA- 
SIC interpreter, but not before 
reminding you to SAVE your 
data. This nice feature prevents 
inadvertent erasing of data ac- 
cumulated during your session. 

The first 67 pages of the PIMS 
manual are exhaustively com- 
plete. The first three chapters pre- 
sent a pleasant discussion of data 
management and possible uses of 
your home computer in a chatty, 
non-tutorial style . . . easy read- 
ing. 

Chapter 4 discusses in detail 
each of the PIMS commands with 
examples and mentions a few 
tricks associated with their use. 

In chapter 5, the author de- 
scribes in detail 15 typical PIMS 
applications from building a mail- 
ing list to methods by which PIMS 
can be forced into being a tutor 
and giving tests. These last two 
applications, although workable, 
are a little difficult to manipulate; 
however, a few program modifi- 
cations would make them excel- 
lent application areas for PIMS. 

Chapter 6 contains the pro- 
gram listing in BASIC. The ver- 
sion presented will run "as is" 
(after you eliminate a few bugs 
discussed later) on Radio Shack's 
TRS-80. However, the author in- 
cludes replacement code required 
for Commodore's PET and also 
discusses in general terms changes 
that may be required for support 
by other computers. 



It is indeed unfortunate that a 
package as well conceived as this 
has to suffer from errors in the 
printed program listing — but it 
does, and seriously. A couple of 
the errors are sufficient to make 
the program useless as it is 
printed. But if you make the fol- 
lowing changes to the program 
contained in the PIMS manual, 
your program will resemble the 
one that I have now been using 
for several weeks without prob- 
lems. 

1. Delete line 1900. This state- 
ment is apparently residue from a 
disk version . . . causes immedi- 
ate problems in Level II TRS-80. 

2. Line 990: change to: T$ = 
N$ + T$ + CHR$(126). As writ- 
ten, the statement causes each 
displayed field to be shifted one 
field number toward higher num- 
bers; thus, whatever you enter 
against field 1 is located in field 2, 
and so on. 

3. Line 1918: change to: IF 
T$ = F$ THEN GOTO 1950. As 
written, this statement will result 
in an empty file after reading 
from tape. 

4. Line 2260: the in this state- 
ment is not a zero; it is an alpha O. 

5 . Line 2450: change to GOTO 
540. The program, as published, 
won't exit from the mode-solicit 
unless a valid input is received, so 
you have to rub out at least one 
record, even if you change your 
mind. This change returns con- 
trol to the command solicit. 

6. Line 3430: change to: 

PRINT "ERROR ";ERR/2+ 1;" IN LINE " 
;ERL 

Error codes must be manipulated 
arithmetically to agree with their 
definitions in Radio Shack's Lev- 
el II BASIC Reference Manual. 

7. Line 1260: change to GOTO 
540 — otherwise, an attempt to 
SUM a file that contains only al- 
phanumeric field types won't let 
you back into the command-so- 
licit mode. 

In addition to the above 
changes, two statements must be 
added in order to prevent residue 
from prior variable use from ap- 
pearing in your data: 

1675 T1S = ** " 

This statement will prevent data 
from a field change from appear- 
ing in a following field delete op- 
eration. 

2065 FOR Z = 1 TO 5:B$(Z) = " ":NEXT 

This statement clears out the con- 
tent of array B$ following a file 
load from tape; otherwise, pro- 
ducing labels from a file of rec- 



2160 INPUT'TIELDS IN USE";Z$:IF LEFT$(Z$,1) = "Y" THEN 440 ELSE RETURN 

Fig. 1. Statement added to HELP routine. 
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160 REM I THE HISTOGRAM INTERVAL 

170 REM J,K INDEX VARIABLES 

190 REM X A RANDOM NUMBER 

Example 1. 



ords that contains fewer than five 
fields results in residue from the 
file's description record being 
printed in the unused field posi- 
tions. 

I added an additional, helpful 
statement within the HELP rou- 
tine that displays the field names 
currently in use (see Fig. 1). 

Except for the bugs in the 
printed listing, which the above 
information should solve, this is a 
fine package, certainly worth 
$9.95. Contrary to the cover's 
claim, it hasn't done a thing for 
my "life-style," but it sure helps 
in information management. 

Curtner B. Akin, Jr. 
New London CT 



Countdown 
Robert Eisberg and Wendell Hyde 
dilithium Press 
Forest Grove OR 
Softcover, $6.95, 1979 



The cover of Countdown states 
that the book is concerned with 
skydiver, rocket and satellite mo- 
tion on programmable calcula- 
tors. My first reaction upon read- 
ing this was one of astonishment! 
How could anyone write more 
than half a dozen pages about 
simulating rocket and satellite 
motion on hand-held program- 
mable calculators? 

After reading more than 100 
pages of text, my question was 
answered. When you cover every- 
thing from parachute drag to 
Kepler's laws, with a good intro- 
duction to conditional logic as 
well, it becomes difficult to write 
less than 100 pages! 

Step-by-step instructions and, 
more important, step-by-step ex- 
planations are given for all the 
program examples. Full details 
are given for both Texas Instru- 
ments TI57 and Hewlett-Packard 
HP33E calculators, with the in- 
formation needed to convert to 
the HP25 in a short appendix. 
With a bit of thought, you can 
modify all the programs to run on 
any programmable calculator that 
has similar functions to either the 
TI57 or HP33E. With a little 
more thought, you can use the 
flowcharts and program listings 
to develop programs in whatever 
brand of computerese you prefer 
— BASIC being an obvious can- 
didate. 

With all the Lunar Lander 
games being played on personal 
(and not so personal) systems, 
this book is a valuable source of 
both reference data and ideas. If 
Klingon battle cruisers obey the 
laws of physics from now on — in 
computer simulations — then this 
book may well be the reason! 



All in all, if you ever get the 
urge to provide more realism in 
your simulations, this book is 
well worth investigating. The text 
is both clear and precise, with a 
sprinkling of humor. Both au- 
thors deserve a round of applause 
for an excellent book. 

Jim Perry 

MICROCOMPUTING staff 



The Little Book of BASIC Style 

John M. Nevison 
Addison-Wesley Publishing Co. 
Reading MA 01867 
Softcover, 151 pages, $5.95 



Have you ever attempted to 
modify a computer program you 
wrote and had trouble recaptur- 
ing the program's logic sequence 
or recognizing its array of vari- 
ables? If so, you need the help 
this book provides. 

A computer program is com- 
posed of code and comment, the 
author observes. Without code, 
the program cannot be read by 
the computer; without comment, 
the program cannot be read by a 
person. A programmer's com- 
ment clothes his program's code. 

The book's subtitle, "How to 
Write a Program You Can Read," 
hints at the reward that awaits if 
you follow author Nevison's 19 
simple rules of style. Most of the 
rules tell you how to indent pro- 
gram code and how to use blank 
lines to enhance program read- 
ability. 

The Little Book of BASIC Style 
is, unquestionably, a "how to" 
manual, devoid of theoretical 
trappings. It should appeal to the 
computer hobbyist as well as to 
those who want to write good 
program documentation for 
small-business users. 

Nevison's first rule, "Space 
symbols so that a line may be 
easily read," might strike you as 
self-evident. If the rule seems su- 
perfluous to you, compare exam- 
ples of programs you are used to 
seeing printed in computer maga- 
zines with the well-spaced pro- 
gram lines that appear in the au- 
thor's examples. Only then will 
you appreciate the need for reiter- 
ating the obvious. 

Rule 10 states: "Tag variables 
and constants for quick refer- 
ence." Few of us identify pro- 
gram variables (letter abbrevi- 
ations whose values change) and 
are, therefore, doomed to reread 
our "cold" programs in their en- 
tirety before we are able to recap- 
ture the meanings we assigned to 
such symbols. 

As Example 1 shows, using 
Nevison's rule 10 is simple. 



Rule 18, "Exit carefully," con- 
tains a significant bit of advice: 
"When a GOTO statement exists, 
it should say precisely where it is 
going with an on-line comment." 
In other words, rather than using 
180 GOTO 270, Nevison rec- 
ommends using: 

180 GOTO 270: REM PRINTOUT 

Hints on selecting variables 
suggested by the author include 
using the letters I, J and K as in- 
dex-counting variables (a conven- 
tion carried over from algebra), 
using the letters L, M and N for 
endpoints or loops and using let- 
ters that have meaning and, 
thereby, enhance recognition (for 
example, R for radius or C for 
circumference). 

As a computer hobbyist, you 
might have a legitimate excuse for 
not adhering to all of Nevison's 
rules. Each blank line and space 
character used in a program to 
improve readability consumes 
memory that you might require to 
run your program. 

But even if your computer has 
insufficient core memory to ac- 
commodate the comment you 
need to chart the program's direc- 
tion, there is no reason why your 
hand-written draft of the pro- 
gram should not contain a full ex- 
planation and be retained for 
later review should you need it. 

Nevison wisely ends his list of 
rules with these two unwritten 
rules: (1) follow the rules before 
you break them; (2) when there 
are good reasons, break the rules. 

The Little Book is not merely 
easy to read; it is easy to reread. It 
presents programming hints sim- 
ply and punctuates them amply 
with examples. 

If you are looking for an inex- 
pensive reference book to guide 
you in writing clear, concise com- 
puter programs, Nevison's style 
book is certain to fulfill your 
needs. 

Sherman Wantz 
Sebring FL 



Computer Capers 
Thomas Whiteside 
T. Y. Crowell Co. 
New York NY 10022 
Hardcover, 164 pp., $7.95 



On the subject of computer 
crime, two distinct categories of 



exposition have emerged: first, 
the technical studies directed at 
data-processing professionals, 
and second, the tabloid stories di- 
rected at computerphobics. Com- 
puter Capers is a thoughtfully 
written compromise. Although it 
is not the work of an industry in- 
sider (Whiteside is a staff writer 
for The New Yorker), it demon- 
strates a reasonable grasp of the 
new computer-crime phenome- 
non. 

Most of the text is devoted to 
the presentation and analysis of 
factual but disguised case his- 
tories. Within the constraints of 
general-interest, nontechnical 
writing, Whiteside describes the 
techniques used in each case to 
penetrate the computer. His em- 
phasis, however, is on the human 
side of the crime. 

What motivates someone to 
steal through a computer? The 
most obvious reason is greed. 
Whiteside reports that a take of 
$1 million is considered "respect- 
able but not extraordinary." But 
there are more subtle reasons: re- 
sentment against an underpay- 
ing, overworking position is by 
far the most common. 

Appendix 2, "Computer-Re- 
lated Crimes in Federal Pro- 
grams," should be read and 
thoroughly digested by anyone 
involved in the implementation 
of business computers. A con- 
densed version of a General Ac- 
counting Office report, it details 
the precautions that management 
should take to reduce the risk of a 
computer-abetted theft or embez- 
zlement. 

Computer Capers is a bit su- 
perficial at times. It has to be. No 
one could cover this topic ade- 
quately in 164 pages. The book is 
intended primarily for the inter- 
ested layman rather than the so- 
phisticated professional; it serves 
this purpose very well. 

Numerous individuals, myself 
included, have written with con- 
sternation on the sloppy security 
practices common to most micro- 
computer systems. Perhaps this 
book will help enlighten those de- 
signers and businessmen who 
should know better. 

David Price 
Midlothian VA 



(continued on page 25) 



14 



eric an Data introduces 





PRODUCTS TO EUROPE. 



CONTACT YOUR NEAREST DEALER. 



BELGIUM 

International Electronic Center 
Avenue Charles Plisnier 37 
B 1070 Brussels 
Telephone: 521-1620 
Telex 85055 

UNITED KINGDOM 

Abacus Computers, Ltd. 
62 New Cavendish Street 
London W.1 
Telephone: 01-580-8841 
Telex 8813085 

Calderbrook Technical Services 
1 Higher Calderbrook 
Littleborough, Lanes. 
Telephone: 0706-79332 

COMP Computer Components 
14 Station Road 
New Barnet 
Herts. EN5 1QW 
Telephone: 01-441-2922 
Telex: 25769 

Linn Products 
235 Drakemire Drive 
Castelmilk, Glasgow 
G45 95Z Scotland 
Telephone: 041-634-3860 
Telex: 77301 



4 MER I CAN 



Mutek 
Quarry Hill 
Box, Corsham 
Wiltshire SN14 9HT 
Telephone: 0225-743289 

Thames Personal Computers 
13 Wilmot Way 
Camberley, Surrey 
Telephone: 0276-27860 
Telex: 847851 

U Microcomputers 
PO Box 24 

Northwich, Cheshire CW8 IRS 
Telephone: 0606-75627 

FRANCE 

Computer Shop Janal 
12 Rue Pasquier 
75008 Paris 
Telephone: 329-6237 
Telex: 203919 

Electronic JL 
97 Rue de Chantiers 
78000 Versailles 
Telephone: 950-2820 
Telex: 260717 

GERMANY 
Balu Electronics 
Burchardsplatz 1 
2000 Hamburg 1 
Telephone: 330935 
Telex: 2161373 



BISY 

Rheinstrasse 2 
4040 Neuss 1 
Telephone: 02101-28124 
Telex: 8517931 

LC-Rechenzentrum 
Bernhardstrasse 71-73 
D 55 Trier 

Telephone: 0651-31026 
Telex: 472621 

GREECE 
Compumak, Ltd. 
117 Solonas Street 
Athens 142 
Telephone: 363-2952 

ITALY 

Edi Consult SRL 
Via Caccini 12 
20052 Monza 
Telephone: 039-38-9850 

Skylab 

Via M. Gioia 66 
20125 Milano 
Telephone: 688-38-06 
Telex: 32271 

NETHERLANDS 

Ingenieursbureau Koopmans 
Joh. Vermeerstraat 7 
3351 BN Paperdrecht 
Telephone: 078-56033 



Da TA-HOME AND OFFICE COMPUTER 



1030— 15TH STREET, N.W., SUITE 300 
WASHINGTON, D.C. 20005 
(202) 466-6612 

CABLE ADDRESS — "AD HOC" 
TELEX: 64405 



150 REGENT STREET, SUITE 500 
CHESHAM HOUSE 
LONDON W1R 5FA 
TELEPHONE: 01/439-6288 
TELEX: 261426 



NEW 
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Bulls and Hits 



Although it's called Bulls and 
Hits, this game cassette from the 
Computer Bus, PO Box 397B, 
Grand River OH 44045, is really 
Mastermind, using numbers in- 
stead of colors. It takes a bit of 
work to cope with the ten differ- 
ent numbers that can be used for 
each of the four spots instead of 
the five used by Mastermind. The 
action is the same and so is the 
logic. 

Since I'm a Mastermind fan, I 
enjoyed this game. It didn't take 
long before I could guess the 
numbers in five or six tries. 

For like-minded people there is 
a paperback book out that is 
packed with Mastermind games. 
I work a few every night to help 
put me to sleep . . . some of these 
games are easy, with my record 
being 8 seconds . . . some are a 
pain and kept me gnashing my 
teeth for 15 minutes. 

Bulls and Hits is fun, but at 
$14.95 . . . whew! I checked 
with Instant Software as to how 
much they were going to charge 
for this type of game and found 
that there will be one very much 
like this coming out soon which 



Edited by Dennis Brisson 



will be about one-third of a $7.95 
package of games. That seems 
more reasonable to me. I can see 
educational simulation games 
perhaps costing more than $8, 
but the run-of-the-mill games, 
particularly older ones, just don't 
seem right at the higher prices. 
This sort of pricing will get new- 
comers in the habit of stealing 
software by friendly exchanges, 
something we really want to get 
away from so we can get some 
good software written. It will on- 
ly get written if there is a way to 
get paid for it. Reader Service 
number is C127.— Wayne. 



CP/M-Compatible Micral C 

Micral C is now compatible 
with the CP/M operating system, 
offering double-density mini- 
floppy drives and an optional 
10/80 megabyte disk system with 
removable media. The CP/M- 
compatible Micral C offers dy- 
namic allocation of disk storage 
on floppies or hard disk, plus all 
the standard features of CP/M— 
the Save, Rename, Erase and Dis- 
play Directories of Files com- 
mands, as well as editor, assem- 




The Micral C system. 




TheAQ8080Z. 



bier and dynamic debugging pro- 
grams. Also available are Micro- 
soft Extended Disk BASIC, 
FORTRAN IV and COBOL. 

With this system, you can ef- 
fectively utilize 320K bytes of 
floppy-disk storage (standard) 
and up to 80 megabytes of op- 
tional hard-disk storage (up to 
four disk drives, each with a 10 
megabyte fixed and /or 10 mega- 
byte removable disk). Other soft- 
ware available includes an ad- 
vanced business applications BA- 
SIC language (BAL) with a se- 
quential and random access file 
management system. 

The Micral C system with dual 
double-density floppies, 32K of 
RAM, a 1920 character upper- 
case/lowercase CRT display, 
keyboard and CP/M is $8995. 
The same system with a 10 mega- 
byte disk is $15,950. Microsoft 
Extended Disk BASIC is $350; 
FORTRAN IV is $450; and CO- 
BOL is $675. 

R2E of America, 47 Bedford 
St., SE, Minneapolis MN 55414. 
Reader Service number R30. 



Z-80 Circuit Tester 

The AQ8080Z Microprocessor 
Analyzer can now handle in-cir- 
cuit testing of Z-80 systems, as 
well as 8080 and 8085 systems. 
Using three separate probes, the 
AQ8080Z now offers the safety 
and convenience of clip-on probe 
connections, direct user interac- 
tion with all memory locations 
and internal microprocessor reg- 
isters and compatibility with all 
8080, 8085 and Z-80 system con- 
figurations. As a cost-effective 
alternate to in-circuit emulators 
and CRT analyzers, the AQ8080Z 
needs no separate terminal, no 
memory allocation and no ad- 
dress or I/O port assignment. 



The fully buffered probe clips 
directly to the microprocessor 
chip in the system being tested. 
The chip remains in its socket or 
can be soldered in. Since the mi- 
croprocessor chip is never re- 
moved, the possibility of damage 
to the chip or socket is elimi- 
nated, and the microprocessor 
chip is tested along with other sys- 
tem components. 

The interactive register access 
functions of the AQ8080Z in- 
clude the Z-80's background (al- 
ternate) register set and index reg- 
isters IX and IY. The user may 
examine or modify all memory 
locations and I/O ports and all 
internal 8080, 8085 and Z-80 reg- 
isters, including the program 
counter and the stack pointer. 
The initial memory address may 
be specified by the front panel 
switch register or by the contents 
of any 16-bit internal register. Se- 
quential access to the next mem- 
ory location forward or back- 
ward is provided. Data may be 
transferred to or from any I/O 
port to help isolate faults in pe- 
ripheral devices. The AQ8080Z is 
$2795. 

AQ Systems, Inc., 1736 Front 
Street, Yorktown Heights NY 
10598. Reader Service number 
A87. 



Microcomputer Analyzer 

The M68LJCANA1 (110 V, 60 
Hz) Microcomputer Analyzer 
(/iCA) is a portable stand-alone 
test instrument for locating faults 
at the system, module and com- 
ponent level in 6800 microproces- 
sor-based products. The light- 
weight attache-style case mea- 
sures 19 inches wide by 10 Vi 
inches high, with a depth of IVi 
inches. Weight is 21 pounds. 

The microcomputer analyzer 
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Motorola's uCA. 



The UPP-2700. 



uses a microprocessor within the 
analyzer as the data generator, 
and the microprocessor socket of 
the system under test as the stan- 
dard common test point for sys- 
tem analysis. The jiCA is capable 
of fault diagnosis at all levels be- 
cause it combines the power of 
two diagnostic techniques— in- 
circuit emulation (emulating mi- 
croprocessor functions with an 
external device) and signature 
analysis (locating faults by prob- 
ing test modes). 

Several additional built-in fea- 
tures include: software control of 
both the alphanumeric display 
and the keyboard, which can be 
modified through program in- 
structions, rather than hardware 
changes, and a multiple position 
card cage with space for addition- 
al modules such as memory, com- 
munications interface or other 
microprocessor emulators. Price 
is $3750. 

Motorola Semiconductor Prod- 
ucts, Inc., PO Box 20912, Phoe- 
nix AZ 85036. Reader Service 
number M20. 



Production Duplicator 

Oliver Advanced Engineering, 
Inc., 676 W. Wilson Ave., Glen- 
dale C A 9 1 203 , has a new produc- 
tion duplicator that combines 
both EPROM testing and pro- 
gramming in one unit. The 
UPP-2700 incorporates a unique 
circuit that evaluates all EPROMs 
both before and after program- 
ming. This circuit is designed to 
detect poorly erased or static- 
damaged EPROMs that might 
otherwise pass a verify test. 

Simply press a single key, and 
the 8048 processor will test and 
duplicate sixteen 2708s in less 
than 200 seconds. A solid-state 



audio "beeper" will inform you 
of any incorrectly inserted de- 
vices or test failures. A 40-pin 
personality module contains the 
programming and test algorithms 
for a complete generic EPROM 
family. A complete system, in- 
cluding UPP-2700 duplicator, 
personality module and power 
supply, costs $2450. For medium 
or high production, a second 
duplicator ($1995) may be con- 
nected to the power supply to 
program 32 EPROMs simulta- 
neously. 

Five modules are currently 
available to program the follow- 
ing EPROMs: 2704, 2708, 27L08, 
TMS2716, 12758, 12716, 
TMS2516 and TMS 2532. Reader 
Service number 07. 



Micropolis Software 



Business and personal software 
packages for the Micropolis Mod 
II Disk System (48K RAM, 8080 
and Z-80 CPU and Centronics 
779 printer) are available from 
Small Business Computer Ser- 
vices, 813 Mac Arthur Dr., Ur- 
bana IL 61801. 

The consumer software in- 
cludes the investment pack, 
which includes options analysis, 
bond analysis, intrinsic value of 
stock (Molodovosky method) 
and a complete portfolio man- 
agement system, and the family 
pack, which includes family/ 
home budget analysis, mail and 
phone lists and tutorials in math 
and spelling. The packages are 
$35 each or $60 for both. 

Business software includes: 
Accounts Receivable System- 
complete cash receipts journal, 
aged accounts receivable report, 
total sales report, sales and com- 
missions — and the Accounts 



Payable System, which allows 20 
invoices per vendor and features 
random access files; it prints a 
complete status of accounts, has 
satellite reports that document 
the accounts paid and directs the 
totals to the appropriate General 
Ledger Account. The price is 
$250 for both the accounts 
receivable and payable packages; 
if purchased separately, the cost 
is $150. Reader Service number 
S95. 



Bubble-Memory Computers 

The Findex line of microcom- 
puters, combining the power of a 
central computer with the small 
size and portability of a terminal, 
features a sophisticated BASIC- 
language operating system; bub- 
ble-memory mass storage; upper- 
case and lowercase, alphanumer- 
ic plasma display; and integral 
printer. 

The major model in the Findex 
line, System 128, incorporates 
128K bytes magnetic bubble 



memory for mass storage. The 
bubble memory can be expanded 
in increments of 128K. This state- 
of-the-art data-storage technique 
offers high capacity in a small, 
stationary, lightweight package. 

System 100 offers 90K bytes of 
mass storage in a mini-floppy 
disk housed inside the computer. 
The floppy storage can be ex- 
panded to 400K. Built-in memory 
in this system is the same as in 
System 128 and includes 48K 
bytes of dynamic RAM and IK 
bytes of static RAM, expandable 
to over 2 megabytes, plus 8K 
bytes of ROM, expandable to 
32K. External disk drives can be 
interfaced with the Findex to pro- 
vide additional megabytes of 
mass storage. 

Findex also contains serial, 
parallel I/O and S-100 capability 
for interfacing with a wide range 
of peripheral units. Findex uses a 
flat, gas plasma, display panel in- 
stead of the usual CRT. The 
scrolling display provides six 
rows of 40 dot -matrix uppercase 
and lowercase characters. The 
field of view can be scanned over 
any data base, making a large 




Findex computer. 
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Super Grip II. 

screen unnecessary for most ap- 
plications. The Findex is pro- 
grammed in Business BASIC but 
also supports a FORTRAN and 
COBOL compiler. Systems are 
priced from less than $5000. 

Findex, Inc., 1625 West Olym- 
pic Boulevard, Suite 707, Los 
Angeles CA 90015. Reader Ser- 
vice number F16. 



Test Clip/IC Puller 



Now you can readily test ICs 
with as little as 0.040 inch be- 
tween opposing legs with the Su- 
per Grip II, a new test clip that 
features a narrower nose clear- 
ance, which easily attaches to 
high-density boards. The new 
"duck bill" contour of the con- 
tact tips provides more secure 
contact with DIP ICs. Super Grip 
II provides positive, reliable, no- 
shorting connections every time. 

A new pin design keeps test 
probes where they belong: Offset 
pin rows make it easier to attach 
test probes. "Button heads" on 
the ends of the pins prevent probes 
from sliding off once they're in 
place. 

Heavy-duty springs apply firm 
contact pressure for testing, hefty 
grip when pulling ICs. Industrial- 
grade nylon forms the test clip 
body and is integrally molded 
around contact pins and the steel 
pivot pin in the unit's hinge. Test 
clips are available in 8, 14, 16, 16 
LSI, 18, 20, 22, 24, 28, 36 and 40 
pin configurations. 

A P Products, Inc., Painesville 
OH. Reader Service number A22. 



TRS-80 Tone Generator 

TRS-80 owners can now create 
sound effects for games, com- 
pose musical tunes or add sound 
to a burglar alarm with the Telesis 
Tone/80 Programmable Tone 
Generator. Designed for the Lev- 
el II system, the Tone/80 re- 
sponds to output commands 
from the TRS-80 and can pro- 
duce 128 different tones. 

No additional interfacing with 
the TRS-80 is required (it can be 
used with the TRS-80 expansion 
interface). Tone/80 is equipped 
with approximately 2 inches of 
ribbon cable with mating connec- 
tor and can be plugged into either 
the TRS-80 keyboard module or 
the screen printer port on the ex- 
pansion interface. 

Completely assembled and test- 
ed, Tone/80 comes with a data 
and applications package that in- 
cludes software for producing 
whistles, sirens, phasor sounds 
and even a few tunes and also in- 
cludes notes on how to add var- 
ious sounds to your favorite com- 
puter games. Cost is $89.95. 

Telesis Laboratory, Peripher- 
als Division, PO Box 1843, Chilli- 
cothe OH 45601. Reader Service 
number T51. 



Digital Multimeter 



The LX 303 is a 3 Vi -digit pock- 
et-sized digital multimeter for 
electrical /electronic test, calibra- 
tion and field service applica- 
tions. The LX 303 features auto- 
polarity, auto-zero and automat- 



The Tone/80. 

ic overage indication and a large 
1/2 inch angle mounted LCD 
readout for high readability in- 
doors and out, even in bright sun- 
light. A reading rate of three 
readings per second makes accu- 
rate reading fast and convenient. 
Battery life is 200 hours minimum 
(300 hours typical) from a single 9 
V alkaline battery. Handy battery 
check capability is also provided. 

Lightweight (12 oz.) and com- 
pact (5 7/8 x 3 3/8 x 1 3/4 inches), 
the LX 303 uses LSI circuitry and 
laser-trimmed thin-film resistor 
networks for low parts count. 
The overload characteristics pro- 
vide 1000 volt protection on all dc 
voltage ranges except the 200 mV 
range, which is protected to 500 
V. All ac ranges are protected to 
600 V. All Ohm ranges are pro- 
tected to 120 V. Maintainability is 




also excellent due to the use of 
sockets for the major compo- 
nents, including the display, and 
the extensive use of standard 
components. The unit is covered 
by a 1 year warranty. Price is 
$74.95. 

The Hickok Electrical Instru 
ment Company, 10514 Dupont 
Ave., Cleveland OH 44108. 
Reader Service number H35. 



Studio II Converter 

The information you've been 
waiting for on how to convert the 
RCA Studio II video game into a 
simple microcomputer (see New 
Products, Microcomputing, Feb- 
ruary 1979, p. 12) is now avail- 
able from ARESCO, PO Box 43, 
Audubon PA 19407. The infor- 
mation package describes how to 
construct a new cartridge for the 
Studio II and includes schemat- 
ics, ROM monitor listing, oper- 
ating instructions and program 
listings. ARESCO also offers a 
printed circuit board and pre- 
programmed PROM containing 
the conversion program, as well 
as a fully assembled and tested 
cartridge. 

No modifications to the Studio 
II are required. With the new car- 
tridge, you simply enter machine- 
language programs through the 
keypads, and the programs can 
be controlled from the keypads 
and generate TV displays on a 
standard TV attached to the Stu- 
dio II. The converted Studio II 
contains 512 bytes of RAM, 256 
bytes of ROM, an RCA COS- 
MAC 1802 microprocessor, a 
video graphics interface, an FCC- 
approved rf modulator, two 
10-key keypads and a processor- 
controlled beeper. 

The information package costs 
$5. Reader Service number A86. 
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Flash writer II. 



Double-Density Floppies 

A new double-density floppy 
disk drive by Micro-Peripherals, 
Inc. (MPI), 21201 Oxnard St., 
Woodland Hills CA 91367, comes 
in two versions: Model B51 is sin- 
gle-sided, storing up to 250K bytes 
of data on one side of a 5.25-inch 
diskette. Model B52 reads/writes 
on both sides of the diskette, giv- 
ing direct access to 500K bytes. 

An automatic diskette posi- 
tioning and ejector mechanism in 
the models pre-positions the disk- 
ette over the spindle hub before 
the clutch-centering device is en- 
gaged. This facilitates precise 
alignment of the diskette for op- 
eration. The mechanism also par- 
tially ejects the diskette when the 
door is opened, making diskette 
removal quick and easy. 

A band head-positioning de- 
vice reduces track-to-track access 
time to 5 milliseconds. In this de- 
velopment the stepper motor turns 
a precision pulley, built to toler- 
ances of .0001 inch, which moves 
the recording head forward or 
backward to a track. A proprie- 
tary metal band assures years of 
trouble-free operation without 



loss of positioning accuracy. 

Both models of floppy disk 
drives will accommodate FM, 
MFM, M 2 FM or GCR encoding 
techniques. Reader Service num- 
ber M14. 



High Density /Reverse Video 
Board 

The Flashwriter II video board 
displays 80 characters x 24 lines 
and uses an 8x10 dot matrix to 
produce sharp resolution for 
1920 character positions in a 2048 
byte memory block. In addition 
to normal video, reverse video is 
optionally controlled by the high- 
er-order bit of the character code. 
As many as 256 characters can be 
generated by 2708/2716 
EPROMs, which may be user- 
programmed for special symbols 
or graphic displays. 

The Flashwriter II allows rapid 
updating of the screen via mem- 
ory-mapped I/O. Special circuit- 
ry prevents flashes on the screen 
when updating memory, and a 
keyboard port with latched data 
provides easy interface to other 
parallel keyboards. Price is $320, 
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MPI flexible disk drive. 




INMOD-885. 



assembled. 

Vector Graphic, Inc., 31364 
Via Colinas, Westlake Village 
CA 91361. Reader Service num- 
ber V10. 



S-100 Processor/Console 

The INMOD-885 is an S-100 
processor/console board with in- 
tegral CPU and console func- 
tions. It features a 3 MHz 8085A 
CPU, versatile EPROM monitor, 
20-digit keyboard and 8-digit 
prompting hex display. 

The 8085A CPU executes all 
8080 programs at 50 percent faster 
speed than other S-100 CPU 
boards even though the system 
chip count and power supply re- 
quirements are reduced. The hex 
keyboard/displays increase speed 
and versatility in programming 
and debugging. The prompting 
hex displays reduce the chance of 
error in reading or entering data, 
and the clear hex console key- 
board reduces the chance of con- 
version error in program entry. 

The conversational monitor 
provides usual I/O functions plus 
memory protect/unprotect and 
two powerful debugging aids. 
The unit, assembled and tested, 
costs $399. 

Industrial Modules, Inc., PO 
Box 2985, Santa Clara CA 95051 . 
Reader Service number 137. 



Flat Cable Guide 

Bonded and laminated flat ca- 
ble, bulk and prestripped flat 
jumper cable and custom cable 
assemblies are described in a new 
8-page guide published by Belden 
Corp.'s Electronic Division. The 
publication, No. ED79-1, de- 
scribes the space-, weight- and 
cost -saving benefits of Belden's 
UL-recognized flat cable for mul- 
ti-point interconnection applica- 
tions. Specifications and techni- 
cal data are presented for 26 
bonded constructions, rated at 
80° C/300 V, with 10 to 30 round 
conductors. 



BONDED, LAMINATED 
AND COLOR COOED 




BELDEN© 



Belden 's cable guide. 

The illustrated booklet also de- 
scribes new bulk and stripped-to- 
length flat jumper cable with 3 to 
36 conductors at 0. 100 inch spac- 
ing and Belden's custom cable- 
connector assembly and harness 
capabilities. Ordering informa- 
tion keyed to Uniform Product 
Code designations is included for 
standard constructions, along 
with a special chart that aids spec- 
ification of custom jumper cable 
designs. 

Belden Corp., Marketing 
Communications, 2000 S. Bata- 
via Ave., Geneva IL 60134. Read- 
er Service number B41. 



S-100 Serial Port 



ESP + is an eight, full-duplex 
serial board for the S-100 bus. It 
is the first of three boards and as- 
sociated license software to com- 
prise a data communications sub- 
system available from Trace Elec- 
tronics, Inc., 570 West DeKalb 
Pike, King of Prussia PA 19406. 

The ESP + provides memory- 
bank switching, two (or one, if 
bank switching is used) 8-bit bidi- 
rectional parallel ports, an 8-bit 
sense switch and three 16-bit 
counters, which may be used in- 
dependently or in tandem for in- 
terval interrupt and nonstandard 
baud rate generation. Each port 
may run at any of nine baud rates 
from 110 to 9600. All lines pre- 
sent one LS load to the bus. Inter- 
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The CIS 100. 



rupt modes are provided for each 
counter, serial port and parallel 
port. 

Three additional cost options 
are available: 

• a six-digit time of day clock ac- 
cessible through the ESP + . 

• a modem controller to handle 
incoming lines from up to eight 
modems. 

• a software baud rate controller 
to select the baud rate for each se- 
rial port independently. 

The ESP + is $895, assembled 
and tested. Reader Service num- 
ber T60. 



64K Byte Memory 



The Cl-SlOOis designed to plug 
directly into the memory slots of 
most S- 100 microcomputers. The 
dynamic RAM memory module 
requires no wait states at 2 or 4 
MHz and is compatible with most 
S-100 bus microcomputers, in- 
cluding the Z-80 at 4 MHz. 

The CI-S100 includes expand- 
ability to a half megabyte with a 
bank-select feature, which allows 
you to select up to eight 64K byte 
memory cards. On -board hidden 
refresh requires no outside inter- 
vention, making the CI-S100 
look like a static RAM to the out- 
side world, even during block 
DMA write applications. 

The 5x10 inches memory 



module is addressable in 4K in- 
crements up to 5 12 bytes of mem- 
ory. It is available with battery 
backup capability. Price is $695. 

Chrislin Industries, Inc., 31312 
Via Colinas #102, Westlake 
Village C A 91361 . Reader Service 
number CI 25. 



Universal Card Cages 

The CCM 13 (5.25x9 inches) 
and the CCM 14 (3.5, 5.25, 7 or 
8.75 x 9 or 12 inches) series cages 
give designers a choice of com- 
patible 19-inch rack-mounted en- 
closures with four heights and 
two depths. Thirty-two individual 
aluminum L-shaped cardmount 
modules of various heights, 
widths and lengths accommodate 
virtually all standard and many 
special card sizes. 

The universal card-cage system 
features heavy-duty aluminum 
side walls joined by rigid extrud- 
ed channels and slots in the side 
walls and mounting brackets that 
permit four-way connector ad- 
justment — up, down, forward and 
backward. The cages' card- 
guides, on one-inch centers, per- 
mit installation of up to 16, one- 
inch cardmounts or any similar 
combination utilizing one-inch, 
two-inch, three-inch or four-inch 
wide modules. Captive nuts in the 
rear extrusions allow receptacle 




The CCM 14. 




The PE-24T. 



mounting with any spacing. The 
cages also accept motherboards 
for rear-panel interconnections. 

In under ten quantities the 
CCM 13 card cages range from 
$54.22 to $135.03, and the CCM 
14 card cages range from $50.04 
to $75.00, depending on size. 
Cardmount modules must be 
ordered separately, except for the 
CCM 13 series, and range from 
$5.01 to $8.50 (1-49), depending 
upon the size. 

Vector Electronic Company, 
12460 Galdstone Ave., Sylmar 
CA 91342. Reader Service num- 
ber V8. 



EPROM Eraser 



The PE-24T is a new EPROM 
erase lamp that includes a pair of 
ultraviolet-emitting glass tubes. 
Weighing only 3 lbs., it is intend- 
ed for the bench or engineering 
lab and gives big-lamp results at a 
much lower cost. A conductive- 
foam pad holds up to nine E- 
PROMs at the correct distance 
and exposure angle to assure fast 
and complete erasure of today's 
largest EPROMs. 

Operator safety and conve- 
nience are provided by a slide-out 
tray that has a blue viewport and 
automatically shuts the lamp off 
if opened during operation. The 
built-in timer can be preset for 
automatic shutoff times of up to 
one hour. Price is $1 14.50. 

Adco Electronics, 2182 Du- 
Pont , Suite 222, Irvine C A 927 1 5 . 
Reader Service number A85. 



Compose II 



Compose II, a new report gen- 
eration software package designed 
for Data General end users, is 
written in Business BASIC and is 
designed to operate under DG's 
RDOS operating system. Based 
upon the original Compose pack- 
age, the enhanced software pro- 



vides even greater value to users, 
who can now benefit from ad- 
vanced refinements. 

Reports can be custom-de- 
signed, formatted and produced 
by answering a set of video-dis- 
played questions and require no 
programming knowledge or pre- 
vious computer experience to 
generate. Secondary files can be 
accessed to retrieve related data 
for inclusion, and an existing in- 
dex permits definition of the se- 
lection and sort in order to speed 
processing. 

Compose II allows 16 columns, 
up from nine previously pro- 
vided, and incorporates a test for 
any column to determine whether 
a specific print line should be in- 
cluded. Price is $3000. 

Compusource Corp., 21735 S. 
Western Ave., Torrance CA 
90501. Reader Service number 
C126. 



Zilog Data Book 



Zilog, Inc., announces the Zi- 
log Data Book, the first compila- 
tion of detailed specifications for 
the firm's components, boards 
and development systems. The 
132-page book is aimed at design 
engineers who will use Zilog 
products in constructing their 
own microcomputer systems. It 
includes sections on the Z-80 
family of MOS LSI microcom- 
puter components, Zilog memory 
components, the MCB series of 
microcomputer board products 
and the ZDS-1 series of micro- 
computer development systems. 

Each of the Data Book's three 
major sections begins with an in- 
troductory description of that 
category's significant features. 
The catalog also contains a list of 
Zilog's regional offices and an 
order form for additional Zilog 
literature. Cost is $5. 

Zilog Literature Dept., 10340 
Bubb Rd., Cupertino CA 95014. 
Reader Service number Z3. 
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INTERTUBE II 





It's already a big success! 



The party's over for all dumb ter- 
minals and a lot of smart ones 
too. But, at $798 (quantity 25), the 
party's just beginning for Intertec's 
InterTube II. 

Standard features to celebrate in- 
clude a full 24 line by 80 character 
display, 128 upper and lower case 
ASCII characters, reverse video, 
complete cursor addressing and 
control, an 18 key numeric keypad, 
special function keys, blinking, pro- 
tected fields, character and line in- 
sert/delete, editing, eleven special 
graphics symbols, a 25th status line 
which displays the terminal operat- 
ing mode and an RS-232 printer port. 

* $995 Quantity One 



You'll discover even more reasons 
to celebrate when you sit down in 
front of an InterTube II. Our wide 
bandwidth monitor produces crisp, 
sharp chararters everywhere on the 
screen. InterTube's Z-80 processor 
enables a host of operator oriented 
features to boost the efficiency of 
both software and programmers. 
And, InterTube's rugged modular 
design combined with its built-in 
self-test mode insures quick and 
reliable servicing. 

InterTube's price/ performance ra- 
tio can satisfy your requirements 
whether they be a sophisticated 
data entry application or a simple 



inquiry/ response environment. So, 
there's really no reason to think 
"dumb" when you can afford to be 
so smart! 

Join the thousands of InterTube 
celebrations going on around the 
country at this very moment. Call 
us at the number below and start 
your own celebration (BYOB — we'll 
bring the InterTube). 




INTE3TEC 
DATA 
SYSTEMS 



® 

2300 Broad River Road, Columbia, S. C. 29210 
(803) 798-9100 TWX: 810-666-2115 



COMPUTER 

CLINIC 



I am using the "(Con)text Edi- 
tor" program described in the 
September 1978 issue of Kilo- 
baud with my Level II TRS-80 
and an elderly Model 15 TTY. I 
am pleased with the program, ex- 
cept for one thing: no commas or 
colons allowed. The author cures 
this problem for Mits 8K BASIC 
4.0 by poking a 34 into locations 
2507 and 2509 early in the pro- 
gram, and then restoring a 58 and 
44 to those locations before the 
user leaves the editor. Does any- 
one know the secret locations for 
the same things in TRS-80 Level 
II BASIC? If so, I would appreci- 
ate their getting in touch with me. 

Louise H. Frankenberg 
1289 Magothy Rd. 
Pasadena MD 21122 



I have just received a "Nibbler 
I" microcomputer (SC/MP II 
with 4K NIBL BASIC in ROM 
and 2K RAM), to which I intend 



adding 6K more RAM. I would 
be pleased to communicate with 
anyone who is using this unit with 
a view to exchanging information 
on the expansion, use and pro- 
gramming of this tiny system. I 
request that any direct postal 
communication to Australia be 
via air mail, as the 3-month-plus 
delay of surface mail makes for 
v-e-r-y extended communications. 

Graham Gaiger 
50, Armour Way 
Lesmurdie 6076 
Western Australia 



Some have encountered forced- 
air cooling problems with Imsai's 
1-8080 series of microcomputers. 
The problem stems from improp- 
erly designed air-inlet slots. Cool- 
ing efficiency is compromised by 
excess slots on the cover and a 
poorly placed power transformer. 

Cooling can be considerably 
improved by blocking certain 



LEFT 



RIGHT 



)))))))))))»)))»)))))»))))))))))»> 
))))))))))))))))))))))))))))))))))))) 
)»))))))))))))))))))) «))))))))))))) 



Mm))))))))))))))))))))))))))))))): 



REAR 



fyTTTTTTT 

p)))))))) 

))))))))))))))))))))))))))))»)))))) 
»))»))»))»»))»»)»)»»)»»> 



PS-C POWER SUPPLY ( LARGE PC WITH 4 ELECTROLYTIC CAPACITORS) 
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SINGLE PS-B POWER SUPPLY (MOUNTED IN LOWER LOCATION) 
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DOUBLE PS-B POWER SUPPLIES (RARE) 

cooling slots, thus balancing the 
air flow through the chassis. Just 
match the power-supply combi- 
nation installed in your computer 
with the descriptions above and 
cover the slots accordingly. Duct 
tape may be used to effect these 
alterations. All panel views are 
from the inside of the cover. 

Michael J. Friese 
PO Box 17296 
Irvine CA 92713 



Our Washington office needs 
help in locating teachers for com- 
puter science and electronics. 

The Department of Defense 
Dependents Schools, serving the 
children of US military and civil- 
ian support personnel through- 
out much of the world, are in 
need of computer -science teach- 
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ers and electronic-training in- 
structors. Thirty-eight computer 
systems are available to the in- 
structional program, with BASIC 
being the most commonly used 
language. 

Qualification requirements: A 
minimum of nine semester hours 
in computer science plus suffi- 
cient additional course work to 
qualify as a teacher in another 
subject. 

For full information, call Mr. 
Francisco or Ms. Wycoff at (202) 
325-0690 or write to the address 
below for an employment appli- 
cation. 

Samuel W. Calvin 
Coordinator, 
Computer Education 
DOD Dependents Schools 
2461 Eisenhower Ave. 
Alexandria VA 22331 



Hail Heath 



Ron Rocheleau's fine article on 
the Heath Disk System (April 
1979, p. 30) covered the main 
points of this first-rate disk oper- 
ating system, but Ron omitted 
some of the more subtle features. 
For instance, the controller- 
board ROM contains a memory- 
test routine called up from the 
H8's front panel that tests both 
its own and the H8's RAM. An- 
other useful technique is the use 
of the Peripheral Interchange 
Program (PIP) to concatenate 
files or programs, usable with one 
disk drive or two. 

Ron mentioned the SET fea- 
ture, which allows, among other 
things, the setting of drive seek 
time. The manuals indicate that 



seek times down to eight msec, 
can be set, but I have found that 
five out of six drives Pve seen will 
in fact go to six msec. The drives 
are extremely reliable; in nine 
months of nearly full-time use, 
neither has shown a hint of a 
problem. 

One of the greatest advantages 
of a disk system comes from the 
ease of creating assembly-lan- 
guage programs. Always a tedi- 
ous process with the standard 
two-pass tape assemblers, the 
disk makes this chore fun. Heath's 
editor is optimized for this func- 
tion, not for word processing (but 
the Heath Users' Group has a 
disk-based character-oriented ed- 
itor available for $16.50). Until 
you've used a disk to create an as- 
sembly-language program, you 
won't appreciate the true value of 



the system. 

Also worth noting: Heath has 
just released a version of Micro- 
soft's BASIC with formatted 
print statement and double preci- 
sion ($100) and Microsoft's disk 
FORTRAN ($150), both real bar- 
gains, with business-oriented soft- 
ware packages available in June. 
Furthermore, Lifeboat Associ- 
ates' Tony Gold has announced 
the impending release of CP/M 
for the H8, which will allow use 
of all sorts of specialized ready- 
to-run software. 

Happy with Heath? I should 
say so. They've been around for a 
great many years, and their sup- 
port is the industry's standard. I 
can only echo Ron: Compare sys- 
tem-for-system, and you'll go 
with Heath, too. 

D. C. Shoemaker 
Leavenworth KS 



Dot Dot Dot 



The first (and only) response to 
my challenge ("The 1802 is the 
most powerful 8-bit micro") ar- 



rived in my mailbox before the 
February issue of Kilobaud MI- 
CROCOMPUTING, in which the 
challenge was printed. You can 
imagine, then, my astonishment 
to find that Mike Amling had 
beaten my code not by 10 percent 
but by over 30 percent! Aside 
from a few inconsequential bugs 
in his code, he did meet the re- 
quirements. Therefore, I did 
award him his $50 (ouch!) prize, 
though rather reluctantly. I say 
reluctantly, because he used an- 
other way of organizing his tables 
than I did. As soon as I saw what 
he had done, I revised my pro- 
gram along the same lines and 
beat his code by another 0.2 per- 
cent. 

What Mike proved, then, was 
not the superiority of the Z-80 
over the 1802, but the superiority 
of his cleverness over mine. I will 
have to concede, however, that 
the Z-80 fared no worse in the 
contest. I have to infer from the 
lack of large numbers of entries 
that none of the other micros 
came anywhere near. 

Let me suggest an alternative 
version of my claim: All the 65K- 
8-bit microprocessors have about 
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the same power (measured in 
bytes*memcycles), so you might 
as well pick yours for other rea- 
sons, such as available software 
(Z-80/8080) or buy-in price (6502 
or 1802) or low power (1802) or 
the phase of the moon. I still 
think the 1 802 has a cleaner archi- 
tecture. It is a great pity that the 
folks at RCA who make it (and 
even the guy who designed it!) do 
not understand its fine qualities 
well enough to promote the 1802 
adequately against the 8080 fam- 
ily. 

Tom Pittman 
San Jose CA 



Purrs over PET-pourri 



Just a note to let you know how 
much I appreciate Len Lindsay's 
"PET-pourri" column in your 
magazine. As an owner of the 
notoriously undocumented PET 
machine (which I think is a won- 
derful piece of hardware), I have 
found the column to be almost in- 
valuable. I sincerely hope you en- 
courage Mr. Lindsay to keep it 
up, and that you continue to pub- 
lish it, notwithstanding grum- 
blings from TRS-80 owners, etc. I 
entirely agree with your editorial 
comment in the March 1979 issue 
that the column is justified by the 
lack of information from Com- 
modore. Of course I am prej- 
udiced. 

In any event, I think the col- 
umn has a good balance between 
software and hardware content, 
sources of software and hard- 
ware, and comments on some of 
the PET-related products avail- 
able. 

E. T. Greeley 
Rome NY 



Every Key 



I was looking through my Ra- 
dio Shack Level II's memory map 
the other day and poking and 
peeking around, when I ran 
across some interesting informa- 
tion that might be of interest to 
your readers. 

Every key on the keyboard is 
available for direct access by the 
user. That means every key, in- 
cluding the four arrows and clear 
key. By typing in the program be- 
low, some programmers can get 
some ideas on how to put this to 
use. Probably the first and fore- 
most use would be in games, 
where instead of using INKEYS 
and U or D for up and down the 
programmer might directly use 
the arrows. The interactive clear 
key could be used the same way 



Level I uses it by clearing the 
screen while the program is exe- 
cuting if there is a need to do so. 

10 CLS 

20 IF PEEK( 14400) = 8 THEN PRINT 

"UP"; 

30 IF PEEK( 14400)= 16 THEN PRINT 

"DOWN"; 
40 IF PEEK( 14400) = 32 THEN PRINT 

"LEFT"; 

50 IF PEEK( 14400) = 64 THEN PRINT 

"RIGHT"; 
60 GOTO 10 

After running this program, 
start depressing the four arrow 
keys, and see how smoothly the 
operation runs. 

Greg Perry 
Tulsa OK 



Simplifying "Depreciation" 



Joe Ligori's program for the 
comparison of methods of depre- 



ciation, which appeared in the 
April issue (p. 82), may be simpli- 
fied somewhat at lines 200-206 by 
substituting the following line for 
all of those mentioned above: 

200T = (Y*(Y + l))/2 

For example, given a useful life of 
ten years, this is the desired an- 
swer: 

55 = (10*(ll))/2 

Michael C. Harris 
Elkins W V 



Curious Catasquian 



In his attempt to compare al- 
gorithms ("Testing PET Search 
Algorithms," April 1979, p. 112), 
Mr. Morse discovered that a FOR 
loop is faster than a routine con- 
taining a GOTO, and that a GO- 
TO that goes to its own line num- 



ber is faster than one that goes 
somewhere else . . . and some- 
one has labeled all this as "curi- 
ous idiosyncrasies." 

Isn't it obvious that a routine 
that does not require a line-num- 
ber search is faster than one that 
does? Also, PET (Microsoft) BA- 
SIC has a somewhat optimized 
GOTO. A few tests are made be- 
fore a line-number search is be- 
gun. I have seen BASICs that ran 
at half the speed of PET BASIC. 
Those are the ones I would call 
"curious." 

Ear/ Wuchrer 
Catasqua PA 



Polishing "Diamonds" 



I enjoyed the "Two Diamonds" 
game by Bill Colsher in the April 
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0473 IF 

0474 IF 

0475 IF 

0476 IF 



ABS(X1-X) = 1 IF ABS<Y1-Y>01 F=l s RET. 
ABS(X1-X>=2 IF ABS<Y1-Y)<>2 F=l : RET. 
ABS(X1-X)=0 IF ABS(Y1-Y)>4 F=l : RET. 
AB(X1-X)>2 F=l : RET. 



0703 IF B<3,5)O0 T.750 



Additions to "Two Diamonds" program. 



1979 issue (p. 115); however, I 
would like to make the following 
correction and suggestions. Line 
90 has a typographical error in 
running J from to 5 — it should 
run from to 9. Second, the pro- 
gram only checks for attempts to 
use "unusable" spaces. I have re- 
worked the program, adding lines 
473, 474, 475 and 476, which 
check for moves from permissible 
locations and only permit those in 
accordance with the rules. Line 
703 adds the restriction that the 
must be returned to the center of 
the board before the game is over. 

I enjoy your magazine. Please 
try to keep up the number of 6800 
articles. The renumbering editor 
in the January 1979 issue was ab- 
solutely outstanding ! 

C. H. Looney 
Hyattsville MD 

Mr. Looney is right. Sorry 
about the typo in line 90 (though 
they let me know people like my 
programs!). 

Bill Colsher 
Lisle IL 



Long Live Lexicography! 

I, too, was thrown by An- 
celme's reference to ASCII being 
people who cast no shadow (see 
"Letters," March 1979, p. 22). 
Having no Webster's Unabridged, 
1 turned to my 191 1 copy of Laird 
& Lee's Webster's New Standard 
Dictionary and found this: 
ASCIANS (as'si-anz), n. pi. In- 
habitants of the torrid zone who 
at midday of one or two days in 
the year cast no shadow, the sun 
being directly overhead. (L. ascii; 
from Gr. askioi, pi. of askios, 
without shadow; from a priv. and 
skia, shadow.) 

Leaving all that aside, have you 
tried to pronounce USASCII? 

Dr. X 

The Chroma-Zone 
San Francisco CA 

Ascii have been discovered on- 
ly betwixt the Tropics of Cancer 
and Capricorn, never in the high- 
er latitudes. Apart from this, de- 
tection is not facile owing to the 
paucity of their penumbral solar 
eclipse. Please also bear in mind, 



if intending to mount a hunting 
expedition, that there will more 
than likely be Englishmen and 
mad dogs in their immediate vi- 
cinity. 

M. P arris 
Victoria BC 
Canada 

Mr. Roichel must have been ex- 
posed to the classics or a classi- 
cist. The prefix A- means devoid 
of. SCI- is defined by Webster's 
as being a prefix referring to 
shadows. Finally, the terminal I is 
constructed to be the masculine 
plural suffix. Put them all to- 
gether; they spell ASCII — men 
without shadows. I hesitate to 
spoil Ancelme's fun by suggest- 
ing that the proper form might be 
ai askioi. I suppose next he will be 
complaining you should say 
omnibus instead of bus. 

David Block 
Gainesville FL 



Ancelme Roichel's "transcen- 
dentally cryptic statement" needs 
no translation, but could bear a 
close look at pronunciation. My 
Webster's lists ascian as "a per- 
son who casts no shadow at noon; 
said of the inhabitants of the tor- 
rid zone where the sun is vertical 
for a few days each year." Un- 
fortunately, the word is pro- 
nouned "ash yan." 

Serendipitously, the word asci 
also appears! This is shown as the 
plural of ascus. An ascus, it turns 
out, is a "spore sac in an ascomy- 
cetous fungus." I think this word 
fits the mold a lot better. 

Warren S. Kirkland 
Security CO 

Also contributing to this etymo- 
logical elucidation were Warrick 
M. Locke of Milpitas CA and 
Gary Harris of Panorama City 
CA. Thanks, one and all. — 
Editors. 



EPROM Follow-up 

Two of your readers wrote me 
to tell me that my "El Cheapo E- 
PROM Programmer" (Kilobaud 
MICROCOMPUTING, March 
1979, p. 46) would work on the 



Intel 2716 16K EPROM as well as 
the 2758 by one's merely rewiring 
pin 19 to the A10 address line. As 
far as I can discover, only the In- 
tel version allows the 5 volt pro- 
gramming pulse to be used as re- 
quired with the programmer I de- 
scribed. 

Dr. Ward J. Mc Karl and, Jr. 

New Haven CT 



Editorial Review 

Thank you for publishing the 
excellent guest editorial, "Review 
That Book!" by Rod Hallen 
(March 1979, p. 7). 

All any book publisher wants is 
a fair appraisal. Some reviewers 
are going to like the book and 
some aren't, but as long as the re- 
viewer is fair, I'm happy. 

Keep up the good work! 

Merl K. Miller 
Publisher, dilithium Press 
Portland OR 
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(from page 5) 

you need, and you'll be helping 
others as you learn. 

Once you know your way 
around a half dozen different mi- 
crocomputer systems, both the 
hardware and software, you will 
be ready for your next big step: 
experience in the industry. I sug- 
gest starting with a computer store 
since you'll get invaluable experi- 
ence there for anything you may 
want to do later on. You'll be 
able to learn about servicing, sell- 
ing, purchasing, advertising, 
bookkeeping, printing, shipping, 
accounting, contracts, taxes, 
governmental problems, licenses, 
financing. If you work for a store 
and don't learn about all those 
things (and a lot more), it means 
that you have not been taking ad- 
vantage of your job. 



Getting the Job 

It's awfully easy to get work if 
you go about it the right way. 
Will it surprise you that about 
99.9 percent of the people look- 
ing for work go about it all 
wrong? We have whole indus- 
tries, such as job-placement out- 
fits and resume-writing firms, 



built up around the wrong way to 
get a job. You don't want to 
waste the time and expense of 
preparing a resume. What you 
really should do is sit down and 
think about selling yourself . . . 
and getting the best price you can 
for the package. 

If you think about a resume for 
a moment, you'll recognize that it 
is mostly self-satisfying. Few 
resumes are written with the view 
of selling your experience and tal- 
ents. The key to all selling can be 
boiled down to two simple words: 
user benefits. So, taking these 
two words in hand, how can you 
apply them to getting that job you 
want? 

First, you have to be aware of 
the vast difference between look- 
ing for a job and looking for a 
career. You're looking for a 
career, not a job. This means that 
you are in no way looking for a 
firm that has a job opening. You 
will never ask if the firm needs 
someone or has an opening be- 
cause that is irrelevant. The tal- 
ents and experience you have to 
offer are such that the firm you 
choose has to hire you. 

You can sell yourself to any 
firm if you keep in mind the user 
benefits. What are the benefits to 
the firm of having you work for 
them? If you are talking to the 
president, and you should be, 
since you'll be able to learn far 
more with a small firm than with 
a large one — be sure to make the 
benefits that you will bring to the 
president abundantly clear. You'll 
be able to help make more money 
for the firm and you can then ex- 
plain exactly why. Bring out 
everything you can think of that 
will benefit the firm and your in- 
terviewer. 

For several years I've been 
writing in my editorials that I am 
looking for people to join the 
staff. In all of that time I don't 
think anyone has ever tried to sell 
me on what he or she could do for 
me. I get resumes by the gross, 
and they tell me very little. 

If someone walked into my of- 
fice and said to me that he had 
been looking over Kilobaud MI- 
CROCOMPUTING and he could 
put together a book of programs 
we had already published which 
would sell at least 5000 copies for 
a gross profit of at least $15,000, 
I would start listening closely. If 
he went on to say that this would 
take him no more than a week or 
two and that then he'd like to 
start writing to every known pro- 
grammer to get us more programs 
for both MICROCOMPUTING 
and Instant Software, I'd be real 
anxious not to let this ball of fire 
get away. 

You can get into just about any 
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firm you want if you put a little 
work into it. First, pick out a like- 
ly business and then start check- 
ing it out for its needs. It doesn't 
hurt to visit the place and talk to 
the people working there. This 
can give you invaluable leads to- 
ward things that they need to 
have done. 

Put yourself uv the seat of your 
prospective employer and see 
what might be attractive to him. 
Would the certainty of increased 
income be a selling point? How 
much do you think I would pay 
for someone who could get a 
dozen books produced for us dur- 
ing a year? How much would an 
advertising salesman who could 
sell $250,000 worth of advertising 
a year be worth? 

What have you to offer a com- 
puter-store owner? This is a great 
way to gain your experience, but 
you have to be worth at least the 
minimum wage to start getting 
this experience. 

Let's say you have a good 
background in hardware service, 
so you'll be able to step right in 
and produce a faster turnaround 
on servicing for the owner. This 
could save a lot of money and 
time on equipment that otherwise 
might have to be returned to the 
factory. 

You can also help keep the 
book section and magazines 
straight for him, help sell systems 
to customers — perhaps do some 
simpler custom programming for 
business customers — see that his 
inventories are kept up to snuff, 
do a lot of the paperwork that has 
gotten behind, and maybe even 
bring in a lot of the friends you've 
made through the computer club 
and users groups as customers. 

If you can't get into the place 
this way, you might try a left- 
handed approach by providing 
some free-lance service for him 
for starters, charging per job in- 
stead of by the hour. The main 
thing is to get your foot in the 
door and then work hard, always 
doing much more than you're 
paid to do. 

No matter what work you are 
domg, make it your business to 
know more about it than anyone 
else. If you are involved with 
bookkeeping, start reading books 
on the subject and maybe even 
take a night course. Read every 
magazine even remotely involved 
with your work. (I read over 150 
magazines a month, plus several 
books and a lot of spec sheets and 
instruction books, to keep up 
with my work.) 

It's good to make letter writing 
simple for yourself. Always have 
typewriter, paper, envelopes, 
stamps at hand so you can quick- 
ly dash off a letter asking for in- 



formation, order parts, confirm 
telephone orders. 

Point out how you can benefit 
the owner of a business, and you 
will usually have a place to work. 
From then on it is up to you to 
spend every possible minute get- 
ting things done and learning 
more. I'll write more in the future 
about how to parlay this into a 
fortune. 

I practice what I preach, and I 
have the results to prove it. Every- 
thing I mentioned in the first 
paragraph I pulled from my own 
experience. Twenty years ago I 
had a yacht, two Porsches, my 
own plane, an Arabian horse and 
had already been around the 
world once. I'm having so much 
fun now with my magazines and 
Instant Software that I don't 



have time to horse around. I still 
travel around the world a bit, de- 
spite the horrendous cost of travel 
these days. 

Now that I know exactly how 
to start a new magazine, it isn't 
very difficult — and a new maga- 
zine adds another million dollars 
or so to the yearly gross. Once 
you understand the fundamentals 
of success and how to work to- 
ward it, there is almost no way 
you can fail. Anyone who really 
wants to can become a millionaire 
within five to seven years — and in 
the microcomputing field I'd 
shorten that to a maximum of 
five years, just starting from 
scratch. 

About 15 years ago, I started 
thinking seriously about the basic 



difference between people who 
were making it and those who 
were aiming at mediocrity and 
poverty for life. Once I began 
thinking about it and doing a bit 
of research, I found that there 
were some secrets that hardly 
anyone had recognized. 

Unfortunately, these secrets are 
very difficult for those inculcated 
by the establishment to accept, no 
matter how obvious they are. 
Having facts and reason on my 
side helps some in arguments, but 
not a lot. Many people wasted a 
lot of their lives because they 
didn't take the time to sit down 
and figure out the ramifications 
of what they were doing. If 
you're really interested I'll con- 
tinue this expose into the secrets 
of success. Let me know. 




(from page 14) 



The Datasearch Guide to 
Low Capital, Startup 
Computer Businesses 
Datasearch Incorporated 

Memphis TN, 1977 
156 pages, So ft bound, $20 



When I saw the ad for this 
book in Kilobaud MICROCOM- 
PUTING, I thought that this was 
just what I was looking for. I 
wanted a home computer that 
would pay for itself, and this 
book would apparently provide 
the answers I needed. This turned 
out not to be the case. 



This book is not aimed at the 
computer hobbyist, but rather at 
the computer professional who is 
looking for extra income. 

There are, in fact, 22 ideas for 
businesses, as advertised, but 
they deal mainly with the sales 
area. Unless you have a knowl- 
edge of the major computer in- 
dustry, and this does not include 
micros, the ideas will not be of 
much use to you. 

Micros are covered briefly in 
two small sections. One section 
deals with home computers com- 
ing of age, and the other section 
covers program and peripheral 
development needed for this in- 
dustry, but does not give any real 
information or ideas on how to 
tap this area. It does mention In- 
stant Software, but any regular 
reader of Kilobaud MICRO- 
COMPUTING will get more in- 
formation on this from the edi- 
torials than is provided in this 
guide. 



The copyright statement states 
that no specific guidance for a 
business is intended, and I was 
not looking for specifics, any- 
way, but ideas. This book has 
them, but not in the areas I ex- 
pected. 

There are sections dealing with 
image building and personal eval- 
uation. These are a must if you 
plan to start your own business, 
and I think they are well covered. 

Is this book worthwhile? If you 
are a computer professional and 
thinking of venturing off on your 
own — yes. In addition to giving 
you some ideas, it will help you to 
evaluate yourself and your pros- 
pects for success. It also offers 
some good image-building ad- 
vice. If you are a hobbyist look- 
ing for a way to make your sys- 
tem pay for itself, the ideas in this 
book will not be very helpful to 
you. 

Thomas Laich 
Charleston SC 
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(from page 12) 

550 SYS(832) : REM STOP 
DISABLED 

You should disable the STOP 
key while you are playing music 
or producing sound effects via 
user-port pins M and N. If a user 
stops your program while in the 
sound mode, his/her tape units 
will not function correctly. You 
can enable the STOP key again 
with this line: 

650 SYS(845) : REM ENABLE 
STOP 



Be careful about adding this to 
your program while you're still 
testing it. You won't be able to 
stop your program unless you in- 
clude a way out. This could be a 
simple GET command that moni- 
tors your keyboard. For example: 

1200 part of program is here 
1210 GET A$ : IF A$ = "Q" 

THEN END 
1220 program continues here 

Next month I will tell you about 
Axiom's graphic plotter for the 
PET with some sample output. 
Also, I'll relate more general, 
helpful tips and sources for ma- 
terials. 

Please write with your com- 
ments and suggestions to Len 
Lindsay, 1929 Northport Drive, 
Room 6, Madison WI 53704. 



March's "best article" winner 
is Gregory Yob, author of "PET 
User Port Cookbook." 

In the Book Nook drawing, 
Rudolf Lehn of Ertingen West 
Germany is the recipient of a 
book choice. 

Winner of a lifetime subscrip- 
tion to Microcomputing is listed 
on page 4. 

Congratulations, everyone. 
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"Monitor" 



"Monitor" is a Level II TRS-80 assembly-language operating system with many capabilities. 



Rod Ha Hen 

Road Runner Ranch 

PO Box 73 

Tombstone AZ 85638 



A 



Ithough I have owned a 
SOL for almost two years, I 



recently purchased a 16K Level 
II TRS-80 from Radio Shack. I 
write and sell magazine articles 
and programs, and since the 
TRS-80 is fast becoming one of 
the more popular of the person- 
al computers, I decided that I 
had to have one to keep abreast 



of the latest trends in the indus- 
try. 

One distinct advantage of 
the TRS-80 and other personal 
computers of a similar nature is 
that the BASIC interpreter is 
stored in ROM. Every time you 
turn the machine on you have 



immediate access to BASIC. 
This is in contrast to comput- 
ers, such as my SOL,' that con- 
tain assembly-language oper- 
ating systems in ROM. This 
gives you direct control of the 
inner workings of the CPU but 
requires loading BASIC from 



Program A. A listing of "Monitor— A TRS-80 Assembly-Lan- 
guage Operating System," written in Radio Shack's Level II 
BASIC. It occupies about 2K of RAM. Delete the REMarks and 
line 310 to run in a 4K system. 

100 REM-TRS-86 ALOS 

110 REM-BV ROD HALLEN TOMBSTONE, AZ 85638 20 NOV 78 

120 REM-TAPE 15 SIDE 2 ~ > 105 

130 DIMA*<16>, S<16> : A*«"0123456789ABCOEF" 

140 CLS : PRINT 

1 50 PR I NTT AB < 25 > " HON I TOR • : PR I NT 

160 INPUT"SELECT: DUMP, ENTER, EXECUTE, SAVE, LOAD, OR BASIC. ";C* 

180 IF LEFT*<C*, 2>-"DU" THEN 310 

190 IF LEFT*<C*, 2>-"EN" THEN 610 

200 IF LEFT*<C», 2>-"EX" THEN 910 

210 IF LEFT$<C«, 2>«"SA" THEN 1110 

220 IF LEFT*<C», 2>-"L0" THEN 1310 

230 IF LEFT*CC», 2>-"BA" THEN END 

240 GOTO 160 

300 REM-OUMP SUBROUTINE 

310 PRINT. PRINT"ENTER START AND END ADDRESSES IN HEX." 

320 PRINT INPUT "START HDDRESS ">H*<. 1; 

330 PRINT: INPUT "END hDDRESS "jH$(2) 

340 FOR I" 1 TO 2 

350 H*-H*<I> 

360 GOSUB 1510 

370 D<I>-D 

380 NEXT I 

390 FOR I ■ D<1> TO D<2> STEP 16 
393 D-I 

396 GOSUB 1710 

400 PRINT MID*<A$, H4+1, 1> ; MID*<A», H3+1, 1>, 

405 PRINT MID*<A», H2+1, 1>; MID*<A», Hl + l, 1>, " "> 

410 FOR J - TO 15 

420 D « PEEK<I+J> 

430 GOSUB 1710 

440 PRINT MID*<A*, H2+1, 1>; MIOSCA*, Hl + 1, 1>> " ", 

450 NEXT J 

460 PRINT 

470 NEXT I 

480 GOTO 160 

600 REM-ENTER SUBROUTINE 

610 PRINT: INPUT "ST ART ADDRESS OF ENTER IN HEX ">H* 
620 GOSUB 1510 
630 Dl - D 

640 FOR I - TO 8191 

650 INPUT H* 

660 IF H»-'V" THEN 160 

670 GOSUB 1510 

680 POKE 01+1,0 

690 NEXT I 

700 GOTO 160 

980 REM-EXECUTE SUBROUTINE 

910 PRINT: INPUT "EXECUTE ADDRESS IN HEX ">H1* 



920 FOR I ■ 2T04 STEP 2 

930 H»-MID*<H1S, 1-1, 2> 

940 GOSUB 1510 

950 POKE 16528-1/2, D 

960 NEXT I 

970 PRINT USR<0> 

980 GOTO 160 

1100 REM-SAVE SUBROUTINE 

1110 PRINT: INPUT "ADDRESS OF SAVE START IN HEX ", H* 
1120 GOSUB 1510 
1130 Dl-D 

1140 PR I NT- INPUT "ADDRESS OF SAVE END IN HEX ", H* 
1150 GOSUB 1510 
1160 D2-D 

1170 FOR I - Dl TO D2 STEP 16 
1180 FOR J - TO 15 
1190 S<J+1> - PEEK<I+J> 
1200 NEXT J 

1210 PRINT#-1, S<1>, S<2>, S<3>, S<4>, S<5>, S<6>, S<7>, S<8>, S<9>, 
S<10>, S<11>, S<12>, S<13>, SC14>, SC15>, S<16> 
1220 NEXT I 

1230 PRINT#-1, 999, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 

1240 GOTO 160 

1300 REM -LOAD SUBROUTINE 

1310 PRINT: INPUT "ADDRESS OF LOAD START IN HEX "> H* 
1320 GOSUB 1510 

1330 FOR I - D TO 32767 STEP 16 

1340 INPUT#-1, S<1>, S<2>, S<3>, S<4>, S<5>, S<6>, S<7>, S<8>, S<9>, 

S<1©>, S<11>, S<12>, S<13>, S<14>, S<15>, S<16> 

1345 IF S<l>-999 THEN 160 

1350 FOR J - TO 15 

1360 POKE I+J, SCJ+1) 

1370 NEXT J 

1388 NEXT I 
1390 GOTO 160 

1500 REM-HEX TO DECIMAL SUBROUTINE 

1510 D-0 • RESTORE 

1520 Z-LEN(H*> 

1530 FOR K - Z TO 1 STEP -1 

1540 READ M 

1550 FOR J - 1 TO 16 

1560 IF MID*<H*, K, 1> - MID*<A», J, 1> THEN X - J-l : J"16 
1570 NEXT J 
1580 - D+X*M 
1590 NEXT K 
1600 RETURN 

1700 REM-DEC I MAL TO HEX SUBROUTINE 

1710 H4 - INT<O/4096> 

1720 H3 - INT<<D-H4*4096>/256> 

1730 H2 - INT<<D-<CH4*4096>-KH3*256>>>/16> 

1740 HI - D-<<H4*4096>+<H3*256>+(H2*16>> 

1750 RETURN 

IBM REM- 2 DIC IT DEC TO HEX SUBROUTINE 
1810 H2-INT(D/16) 
1828 Hl-D-H2*16 
1830 RETURN 

2800 DATA 1, 16, 256, 4096 
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IDRESS 


MACHINE 


LABEL 


MNEMONICS 


COMMENTS 




CODE 










7000 


21 Iff 3C 




LXI 


H,3C00H 


SCREEN ADDRESS 


7003 


IE 04 




HVI 




REPEAT 4 TINES 


7005 


AF 


REPEAT 


XRA 


A 


CLEAR A RE6ISTER 


7006 


77 


LOOP 


MOV 


H, A 


NOVE TO SCREEN 


7007 


23 




INX 


H 


INCREMENT SCREEN 


7008 


3C 




INR 


A 


INCREMENT CHARACTER 


7009 


FE FF 




CPI 


255 


COUNT CHARACTERS 


7ffB 


C2 16 70 




JNZ 


LOOP 


GO BACK FOR MORE 


700E 


t D 




DCR 


E 


COUNT REPEATS 


700F 


C2 05 71 




JNZ 


REPEAT 


GO AROUND AGAIN 


7012 


C? 




RET 




RETURN TO CALLER 



Program B. A simple 8080 assembly-language program de- 
signed to display the contents of the TRS-80 character set. 
When entering it into memory, only the machine code is 
actually entered. Change 70 at OOOD and 0011 to 4C for the 4K 
version. 



cassette. 

However, if you like to work 
with assembly-language pro- 
gramming as much as I do, then 
the advantage and the disad- 
vantage trade places. I had al- 
most made up my mind to buy 
Radio Shack's T-BUG assem- 
bly-language monitor when the 
idea occurred to me that I ought 
to write my own version. My 
first intention was to write it in 
Z-80 machine code, but at the 
time I was looking for a project 
that would enable me to get to 
know Level II BASIC better, so I 
decided on a BASIC ALOS (as- 
sembly-language operating sys- 
tem). 

By writing ALOS in BASIC I 
also increased its portability, 
which is the ability to move pro- 
grams from one machine to an- 
other. While you can easily re- 
write this program to fit almost 
any computer that supports 
BASIC, it is designed for the 
Level II Radio Shack machine. 
It occupies about 2K bytes of 
RAM, and with a little squeez- 
ing (see Program A) it will fit 
and run inside of 4K, but it really 
shines if you have more mem- 
ory than that. 

I patterned my TRS-80 ver- 
sion after Processor Technolo- 
gy's SOLOS monitor, with which 
I am quite familiar. That is, 
some of the functions are the 
same, but otherwise there is no 



similarity since SOLOS is writ- 
ten in assembly language and 
ALOS is written in BASIC. 

Here are the ALOS com- 
mands that I felt were neces- 
sary: 

DUMP: select and print any de- 
sired block of memory. 
ENTER: put machine code into 
selected memory. 
EXECUTE: run an assembly- 
language program that has 
been loaded from the keyboard 
or cassette tape. 
SAVE: save on tape an assem- 
bly-language program that now 
resides in memory. 
LOAD: load a program from 
tape into memory. 

With these commands I have 
complete control of the TRS-80 
and can now enter and run 8080 
or Z-80 assembly-language pro- 
grams. A command that com- 
bines LOAD and EXECUTE 
might also be desirable, but I 
found that I don't really need it 
because it would enlarge an al- 
ready memory-hungry program, 
which is especially undesirable 
if you only have 4K to work with. 

Implementation 

Let's consider how to use 
ALOS before we go into a step- 
by-step explanation of how it 
works. I'll use Program B as an 
example of an assembly-lan- 
guage program that we've writ- 
ten and now want to try out 



This simple program will fill the 
video screen with the entire 
TRS-80 character set four 
times. Unfortunately, the lower- 
case characters will be shown 
as uppercase, but I have recent- 
ly come across both software 
and hardware methods of reme- 
dying this problem, which I con- 
sider Radio Shack's one major 
oversight as far as the TRS-80 
is concerned. 

We will enter the program 
from the keyboard, dump it to 
the screen to be sure we didn't 
mistype anything, execute it to 
verify that it does what we want 
it to do, save it on cassette tape 
for future use and load it from 
tape to make sure that we got a 
good save. 

As you can see the machine 
code of Program B is written in 
hexadecimal notation. I use 
hex because that is what the 
SOL taught me and because 
most of the assembly-language 
programs that you encounter in 
the magazines are in hex. How- 
ever, since BASIC handles its 
numerical values in decimal no- 
tation, you will note when we 
get to a discussion of the inner 
workings of Program A that it is 
necessary for the software to 
constantly convert between the 
hex and decimal forms. 

Turn off your TRS-80 and 
then turn it on again. This will 
display MEMORY SIZE? Answer 
28672 if you have a 16K ma- 
chine, and 19456 for the 4K ver- 
sion. The former will reserve 4K 
for machine code and the latter 
1K. For longer assembly-lan- 
guage programs on the 16K 
TRS-80, you can reserve 12K by 
answering 20480. 

When you use the memory- 
reservation feature of the 
TRS-80, remember that you are 



affecting the MEM command. If 
you type ?MEM, you will still 
get the number of unused bytes 
available to the BASIC inter- 
preter. This will not include the 
memory that you reserved for 
machine code. However, if you 
normally type 715572-MEM to 
find the length of a program, 
you will have to change it to 
715572-4096-MEM, with 4096 
being the number of bytes re- 
served. 

Enter Program A from your 
keyboard just as you would any 
other BASIC program and 
CSAVE a copy on tape. Type 
RUN and you will be presented 
with the Command Table. Type 
ENTER (or EN) and you will be 
asked for a start address: 7000 
on the 16K machine and 4C00 
on the 4K. 7000 hex equals 
28672 decimal and 4C00 equals 
19456, which is the beginning 
of our reserved memory. 

After the ALOS has digested 
that information, it will print a 
question mark (?). Enter the first 
byte of Program B and hit the 
enter key; when the ? appears 
again, type the second byte and 
enter. Continue until the entire 
program has been typed and 
entered one byte at a time. 
After the last byte has been 
typed and entered, type / and 
hit enter to return to the Com- 
mand Table. 

Now we want to see if every- 
thing went into memory OK. 
Type DUMP (or DU) and give a 
start address of 7000 and an 
end address of 7012 (4C00 and 
4C12 on the 4K machine). You 
should receive a printout simi- 
lar to Fig. 1. We are not con- 
cerned with the data after the 
C9 in the second line since the 
program ends there. 

The completion of each com- 



SELECT: DUMP, ENTER, EXECUTE, SAVE, LOAD, OR BASIC. ? DU 
ENTER START AND END ADDRESSES OF DUMP IN HEX. 
START ADDRESS ? 7000 
END ADDRESS ? 7012 

7000 21 #0 3C 1E 04 AF 77 23 3C FE FF C2 06 70 ID C2 
7010 05 70 C9 FF FF FF FF FF FF FF FF FF FF FF FF FF 

Fig. 1. The result of a DUMP command. Here we've asked for a 
DUMPof 7000to 7012hex. The data after 7012 is not part of Pro- 
gram B and is read from memory to fill out the line to 16 bytes. 
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DUMP 
SUB- 
ROUTINE 



T 





EX 

I 


ENTER 
SUB- 
ROUTINE 




EXECUTE 

SUB- 
ROUTINE 




*f|LO 






SA 

li 




SAVE 
SUB- 
ROUTINE 




LOAD 
SUB- 
ROUTINE 




EXIT 
TO 
BASIC 



I 

1 



I 
I 

1 



DECIMAL- 
TO -HEX 
CONVERTER 



GO TO 
BEGIN 



HEX -TO- 
DECIMAL 
CONVERTER 



Fig. 2. The flowchart for Program A. It follows the flow of Program 
A and should be self-explanatory. 



mand always takes you back to 
the Command Table for a new 
choice. If you detect a typing er- 
ror, use the ENTER command 
to reenter the correct data. It is 
not necessary to type the entire 
program again in order to cor- 
rect one byte. Give the address 
of the incorrect byte and then 
the correct information. 

When the program looks cor- 
rect, type EXECUTE (or EX) and 
give 7000 as the EXECUTE ad- 
dress (4C00 in 4K). After a mo- 
ment's hesitation, the screen 
should fill with alphanumeric 
and graphic characters. The 
Command Table inquiry will 
also be printed somewhere on 
the screen. 

Our next step is to save a 
tape copy of Program B. Posi- 
tion the tape to a blank spot 
and press the recorder's PLAY 
and RECORD buttons. Type 
SAVE, give a start address of 
7000 and an end address of 
7012 (4C00 and 4C12 for 4K). 
The recorder should run for a 
short while and then turn off. 

Release the RECORD button 
and return the tape to the pro- 
gram's starting point. You do 
keep a written log of your taped 
programs, don't you? Press the 
PLAY button and type LOAD. 
Give a start address of 7000 
(4C00 for 4K); the recorder 
should run three short spurts, 
and then the Command Table 
should return. 

Try the EXECUTE command 
again to be sure that you got a 
good save and load. If anything 
fails to work properly, Level II 
BASIC should give you some 
clues as to the problem area. If 
not, compare your listing of 



Program A in memory with the 
listing in this article. 

The supreme test is to turn 
your TRS-80 off and then on 
again. CLOAD Program A, load 
Program B from tape using the 
Command Table and execute. 
Remember that you will have to 
enter your reserved memory ad- 
dress (28672 or 19456) each 
time you turn the machine on. 

I've performed some simple 
modifications to my Radio 
Shack CTR-41 tape recorder 
that make loading and saving 
programs much easier. These 
modifications allow you to hear 
the data on the tape and give 
you complete control of the re- 
corder without constantly plug- 
ging and unplugging the cords. 
The total cost is one quarter- 
Watt resistor and fifteen min- 
utes' work. The resistor feeds 
some audio to the speaker on 
playback, and the tone-control 
switch becomes a motor-con- 
trol switch. 

A detailed description of 
these modifications and a lot of 
other good information are in 
the initial issue of "TRS-80 
Computing," available from 
Computer Information Ex- 
change, Inc., PO Box 158, San 
Luis Rey CA 92068, for $1.50. I 
believe that the same modifica- 
tion information is available 
from Radio Shack Computer 
Corp., Hugh Mathias, Customer 
Service, PO Box 185, Ft. Worth 
TX 76101. I have seen gadgets 
(costing up to $40) to accom- 
plish the same functions. 

The Program 

Program A is a listing of my 
BASIC ALOS. I don't have a 



printer interfaced to the TRS-80 
yet, so I had to transfer the pro- 
gram to the SOL and then print 
it. This is a difficult and error- 
prone method of doing things, 
and it strengthened my resolve 
to hook up some type of printer 
interface for the TRS-80 so that 
I could use the Malibu 160 line 
printer that the SOL drives. 

As I've said, the program oc- 
cupies about 2K, which leaves 
1K for machine-language pro- 
grams if you have 4K and 12K in 
the 16K machine. In order to re- 
duce the size of Program A for 
the 4K TRS-80, you can: 
Remove all REMark state- 
ments. 

Remove line 310, and in line 180 

change 310 to 320. 

Use multi-statement lines. 

When I write a program for 
publication I use remarks and 
place each statement on a sep- 
arate line because it is easier to 
read that way. However, for my 
own use, I prefer programs that 
are as compact as possible. 
This not only conserves mem- 
ory space, but it makes for a 
faster-running program. Speed 
is an important consideration 
here because a BASIC program 
runs much slower than one 
written in assembly language. 

Fig. 2 is the flowchart for Pro- 
gram A. The program and the 
flowchart should follow each 
other exactly. Fig. 3 is a list of 
the variables used in Program 
A. 

Lines 100 to 120 are intended 
for my information, but they 
can be eliminated if you like. 
Line 130 dimensions a couple 
of variables and establishes 
the hexadecimal character set. 
After clearing the screen and 
printing a title, lines 140 to 160 



ask for the command that you 
want to use, and lines 180 to 
230 call the subroutine associ- 
ated with each command. Line 
240 gives you another chance if 
you enter something that the 
computer doesn't understand. 
Note that either the entire com- 
mand or just the first two let- 
ters can be entered and that the 
choice of BASIC as a command 
provides an exit function. 

Number-Base Converters 

Before I detail the command 
subroutines, let's look at the 
two number-base converters, 
since they play such an impor- 
tant part in the operation of the 
ALOS. In Program A and the fol- 
lowing discussion, any variable 
that starts with H (H$, H1$, etc.) 
contains a hexadecimal value, 
and those that start with a D (D, 
D1, etc.) contain decimal 
values. 

The hex-to-decimal subrou- 
tine starting at line 1510 is al- 
ways entered with a hex value 
in H$ and returns with the deci- 
mal equivalent in the variable 
D. Line 1510 clears D and re- 
stores the data pointer, and line 
1520 determines how many dig- 
its are contained in H$. The 
loop between lines 1530 and 
1590 assigns a weight to each 
hex digit position, and line 1580 
multiplies each digit times its 
weight. The result, which is 
stored in D, is the decimal 
equivalent of the hex value. 

The decimal-to-hex converter 
starts at line 1710. Each of the 
four hex digits is determined by 
dividing the decimal number by 
the hex-digit weights. These 
weights are shown in Fig. 4. The 
result is stored in H4, H3, H2 
and H1. These are actually deci- 



Ai = Hexadecimal character set 
Cf ■ Command choice 

H$,H1$,H$(1 >,H«<2) ■ Hexadecimal inputs 

D,D1 ,D2,D( 1 ) ,D(2) ■ Decimal inputs and results 

H1,H2,H3,H4 = Hexadecimal digits 

I,J,K, 3 Loop variables 

N = Hexadecimal digit weight storage 

S 3 Storage of tape input and print files 

Z = H$ length 

Fig. 3. A list of the variables of Program A and an explanation of 
their use. 
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mal digits ranging from to 15, 
and these digits ( + 1) are com- 
pared in lines 400, 405, 440 to 
their position in A$ to recover 
the hex equivalent. 

DUMP 

If you want to look at a spe- 
cific block of memory, you 
would enter DUMP (or DU) in re- 
sponse to the question in line 
160, and line 180 would jump to 
line 310, which is the beginning 
of the DUMP subroutine. Line 
310 reminds you that all entries 
are in hex (as are all printouts). 
Line 320 is looking for the start 
address of the DUMP, and 330 
is looking for the end address. 
If you answered and 3F, the 
result should be similar to that 
shown in Fig. 5. This is the first 
64 bytes of the Level II BASIC 
interpreter. 

Fig. 5 came about as follows: 
Lines 320 and 330 stored the 
starting and ending addresses 
in two variables, H$(1) and H$(2). 
The loop in lines 340 to 380 
calls the hex-to-decimal con- 
verter starting at line 1500 and 
creates two new variables, D(1) 
and D(2). These are identical to 
H$(1) and H$(2), except that 
they contain the decimal equiv- 
alent of the DUMP start and end 
addresses. 

The loop between lines 390 
and 470 calls the decimal-to- 
hex converter (at line 396), 
prints the memory address 
(lines 400 and 405) and prints 16 
bytes of data (lines 410 to 450). 
Line 460 starts a new line, and 
line 470 sends us back for the 
next address and another 16 
bytes. This continues until you 
encounter the end address that 
you originally entered. The pro- 



gram completes the line that it 
is working in and then goes 
back to line 160 for a new com- 
mand. 

ENTER 

The ENTER subroutine asks 
for the address at which you 
want to start entering data (line 
610) and sends that address to 
the hex-to-decimal converter 
(line 620). On return we have a 
decimal variable (D) containing 
the start address. We're going 
to need D for another conver- 
sion in a moment, so we move 
its contents to D1 (line 630). 

The loop from lines 640 to 
690 will allow up to 8K (8192 
bytes) to be entered. This can 
be easily changed in line 640 to 
suit your requirements. Line 
650 asks for a byte, line 660 
checks to see if it is /, which we 
use to exit the ENTER com- 
mand, line 670 converts it to 
decimal, line 680 pokes it into 
memory and line 690 goes back 
for another byte. This contin- 
ues until line 660 or a fallout 
to line 700 returns us to the 
Command Table. 

EXECUTE 

In order to execute an assem- 
bly-language program in the 
TRS-80, you must poke the exe- 
cute address into memory at 
16526 and 16527 and then call 
that address by using the Level 
II USR(0) command. You can ap- 
proximate the same function by 
using the following assembly- 
language segment: 



LXI 

PUSH 

RET 



H, EXECUTE ADDRESS 
H 



When the CPU encounters 
the return (RET) it will take the 



top two bytes— your execute 
address— off the stack, place 
them in the program counter 
and proceed from there. This 
latter procedure, of course, as- 
sumes that you are already in 
the assembly-language mode. 

Line 910 asks for the execute 
address, and the loop from 
lines 920 and 960 splits it in half 
(half for 16526 and half for 
16527— least significant byte 
first). Line 930 executes the ac- 
tual splitting, line 940 calls our 
hex-to-decimal converter and 
line 950 pokes 16526 and 16527. 
Line 970 is a call to 16526 and 
16527. Your machine-language 
program should end with some 
variation of the RETURN in- 
struction (RET, RZ, RNZ, RC, 
RNC, etc.), and control will be 
returned to line 980 when it is 
done. 

SAVE 

It is, of course, desirable to 
be able to store programs on 
cassette tape after they have 
been entered and tested so that 
you don't have to reenter them 
from the keyboard each time 
you want to run them. Level II 
BASIC makes this easy to do. 

Line 1110 asks for the start 
address of the program you 
want to save, line 1120 calls the 
hex-to-decimal converter and 
line 1130 assigns this value to 
D1. Line 1140 is looking for the 
last address you want to SAVE, 
line 1150 converts it to decimal 
and line 1 160 assigns this value 
to D2. 

The loops between lines 1 1 70 
and 1220 do the actual SAVE- 
ing. Machine code is recorded 
on tape as 16 byte files. Lines 
1180 to 1200 store 16 bytes in 



the S array, and line 1210 puts 
them on tape as a file. If we're 
not done yet, line 1220 goes 
back for another 16 bytes. If the 
program that you are SAVEing 
does not contain an exact mul- 
tiple of 16 bytes, the last file will 
be filled out with whatever fol- 
lows the program in memory. 
Line 1230 records "999" as an 
identifier on tape so that the 
LOAD routine will know when it 
has reached the end of a taped 
program. 

LOAD 

Line 1310 is looking for the 
address at which you want the 
program loaded, and line 1320 
is our old friend, the hex-to-dec- 
imal converter. Line 1330 starts 
a loop that will LOAD until it 
runs out of memory unless 
something stops it. Line 1340 
will load 16 bytes at a time. 
Lines 1350 to 1370 will poke 
those 16 bytes into memory, 
and line 1380 will keep going 
back for more until line 1345 
discovers "999," which indi- 
cates we're done. 

As I mentioned earlier, LOAD 
and EXECUTE could be com- 
bined by calling the EXECUTE 
subroutine when the load is 
done. It would also be quite 
easy to put the LOAD start ad- 
dress at the beginning of the 
program on tape. Then all you'd 
have to do is type LO for the 
program to load at the proper 
address and execute. 

I haven't implemented either 
of these functions because 
most of the time I'm experi- 
menting, and I often load a pro- 
gram and make changes before 
I run it. If you'd like an automat- 
ic load and execute, the follow- 
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Fig. 4. The comparative weights of hex and decimal digit posi- 
tions. The hex positions are in multiples of 16, and the decimal po- 
sitions are in multiples of ten. For instance, 1234 decimal equals 
one thousand, two hundred thirty-four (1*1000 + 2*700 + 3*70 + 4* 
7 = 7234/ 7234 hex equals four thousand, six hundred fifty decimal 
(1*4096 + 2*256 + 3*16 + 4*1 = 4650). Also shown are the contents 
of A$ and how the results of the decimal-to-hex converter are used 
to identify the correct hex digits. 



SELECT: DUHP, ENTER, EXCUTE, SAVE, LOAD, OR BASIC. ? DU 
ENTER START AND END ADDRESSES OF DUMP IN HEX. 
START ADDRESS ? f 
END ADDRESS ? 3F 

fflf F3 AF C3 74 06 C3 0f 40 C3 00 40 El E9 C3 9F 06 
0010 C3 03 40 C5 06 01 18 2E C3 06 40 C5 06 02 18 26 
0020 C3 09 40 C5 06 04 18 IE C3 0C 40 11 15 40 18 E3 
0030 C3 0F 40 11 ID 40 18 E3 C3 12 40 11 25 40 18 DB 

Fig. 5. A DUMP of the first 64 bytes of the Level II BASIC ROM. 
The addresses requested were to 3F hex (0 to 63 decimal). 
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ing suggestions should help. 

Add lines 1115 H1$ = H$ and 
1165 PRINT#-1,H1$. This will 
make the first file on tape the 
SAVE start address. Change 
line 1310 to INPUT#- 1,H$ and 
delete line 1320. In line 1345 
change 160 to 920. With these 
changes, you will still be able to 
use the EXECUTE command by 
itself when desired. 

Note that the above proce- 
dure assumes that the first ad- 
dress of a program and the 
EXECUTE address are the 
same. I always write my assem- 
bly-language programs that 
way. If for some reason you 
want to start executing in the 
middle, then make the first as- 



sembly-language program in- 
struction a jump to the start 
location. 

Conclusion 

BASIC certainly has its ad- 
vantages. Foremost is its ease 
of constructing complicated 
programs. However, it does 
have two distinct disadvan- 
tages: the large amount of 
memory required to store these 
programs and the slowness of 
their operation. Add to this the 
memory required to hold the 
BASIC interpreter, and there 
are many times when assem- 
bly-language programs are de- 
sirable or even necessary. 

Assembly-language program- 



ming is more difficult to learn 
and use than BASIC, but it does 
have the virtue of compactness 
and speed. I read somewhere 
recently that a well-written as- 
sembly-language program will 
run at least 100 times faster 
than its BASIC equivalent. For 
those of you who are familiar 
with 8080 machine code, the 
TRS-80 will accept and run it as 
well as it does Z-80 code. I 
haven't attempted to provide 
any instruction on the subject 
of assembly-language program- 
ming because that would con- 
sume quite a few articles all by 
itself. 

Since speed and compact- 
ness are factors to consider in 



BASIC programs, you might 
want to go through my ALOS 
and clean it up a little. The 
statements within loops are es- 
pecially profitable candidates 
for cleanup since they are exe- 
cuted so many times. The hex- 
to-decimal converter is another 
area to look at. 

One interesting possibility is 
to use my ALOS to construct 
and experiment with an ALOS 
written in assembly language. 
You could then discard the BA- 
SIC version. In any case, using 
the information that I've pro- 
vided here, you can now go into 
the inner regions of your TRS-80 
and speak to it in its own lan- 
guage^ 



Dr. Daley presents 

The finest in software for 

PET 



PILOT— A second 
high level language 
for the PET. With 
sample program and 
documentation. 

$12.95 ppd. 

*xD43 Dr. Daley 

425 Grove Ave. 
Berrien Springs, Ml 
Ph. (616) 471-5514 
Sun. thru Thurs. 
noon to 9:00 p.m. 
eastern time. 
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NORTH STAR— XITAN 

The smartest computers at the smartest price. 
DOUBLE DENSITY 

HORIZON- 1 - 1 6K kit, list $1599 $1279 

Assembled & tested, list $1899 $1519 

HORIZON-2- 1 6K kit, list $1999 $1599 

Assembled & tested. list $2349 $ 1 879 

PASCAL for NORTH STAR on Disk $49 

Powerful NORTH STAR BASIC FREE 

XITAN Computers— Now— With QUAD DENSITY DISKS! 

Famous XITAN Software BASIC FREE 

HORIZON XITAN are S- 1 00, Z-80— THE BEST 
INTERTUBE II Terminal, list $995 $795 
NEW: Our VIDEO BOARD CODE on Disk! Now you can run 
our computers on a TV! SAVE HUNDREDS $$$$ 
TVCodeonDISK . . $10 LISTING ... FREE 
Business Software, Terminals, Printers, 
Computers in stock & special-ordered 
Other brands at good discounts. Ask! 
Which Computers are best? BROCHURE FREE 

AMERICAN 

SQUARE 
COMPUTERS A66 

KIVETT DR • JAMESTOWN NC 27282 
=== (919) 883-1105 ===== 
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6^ "PET Compvi-Uc Cassettes 





Subscription tViCd 
§ I £.00 VJeeur. 

po. Box H6& 
Gl "Dorado 
Ca. 9762.3 
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6800 OWNERS 



At last a real world fully addressable SS 50 control 
interface. Control robots, appliances, organs, solar 
devices, etc. Applications limited only by your imag- 
ination. Easy to use with machine language as well as 
basic. Fully buffered board plugs directly onto 
motherboard and responds to any address defined 
by user. 2 fast relays latch data while 8 opto- 
isolators allow handshaking capacity. Kit comes 
with 2 relays while other 6 I/O lines are left at TTL 
levels. Circuit board allows addition of 6 relays 
available from us at nominal cost. 

Kit $74.95 
Assembled end tested 999.95 
Additional Relays 93.99 ea 



EXTENDER BOARDS 

Extend both the 30 and 50 pin buses in SWTP 6800. 

Both for 919.95 

No COD on Canadian orders 
Visa & Master Charge • Ariz Res add 4% Sales Tax 



WRITE FOR DETAILS ^ T46 

TRANSITION ENTERPRISES INC. 

\star Route, Box 241, Buckeye, AZ 85326 



SHORT CASSETTES 



c-io 





50 

FEET 



list SI. 00 10 for $7 50 50 for $32.50 | 

r MICROSETTE CO. \ 
777 Palomar Ave. • Sunnyvale, CA 94086 



Duplication Services 

Microsette also offers professional 
duplication services for Commo- 
dore PET and Radio Shack TRS-80 
Level I and Level II cassettes. Our 
service provides mastering, quality 
control, all material including two- 
piece box, affixing of your labels or 
supplying our blank labels and ship- 
ping. Prices start at $2.00 each in 
100 quantity. 



MICROSETTE CO. 
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777 Palomar Ave. • Sunnyvale. CA 94086 



TRS-80 

Micro-Mega co c N ^ 

• Speed up your cassette tape handling • Pinpoint 
program locations on tape with an audible auxiliary 
monitor • Get protection from recording and 
playback glitches resulting from ground loops • 
Eliminate the tedious plugging and unplugging of 
recorder cables. Micro-Mega Cassette 

Control Unit does all this 
and more. You get instant 
manual control of the re- 
corder at the flick of a 
switch. Want to find die 
beginning or end of a pro- 
gram? Fuck another switch, 
and you'll hear it. All cables 
remain plugged in all the 
time. 

The Micro-Mega Cassette Control Unit does a lot to 
clean up and neaten up your whole TRS-80 installation, 
too. As shown at the left, it's in a 2' 2" x 5" box which 
snuggles between the keyboard and your recorder. 
There is no need to move the recorder, and there no 
longer are any 90 degree cable bends whipping around. 
It's Fast, neat and convenient — and it's a bargain! 

CASSETTE CONTROL UNIT— $37.50 

Micro-Mega ^msa 

P.O. BOX 6265 • ARLINGTON VA 22206 

(Virginia residents add 4% sales tax) 
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Reader Service— see page 179 



Graham-Dorian now has a 
special department to serve the 
special needs of TRS-80 
owners. And we have four 
comprehensive business 
software packages available on 
disk for any TRS-80 system with 
32K or more of memory, 2 to 4 
disk drives, and a line printer. 
They operate with the CP/M® 
disk operating system and 
CBASIC-2. 

Each package includes source 
code on disk and hardcopy 
source listings in the 
comprehensive user's manual. 

Use your TRS-80 system to its 
fullest with these 
sophisticated programs: 

• Inventory Package — Can be 

connected with cash register for 
point of sale inventory control. 
Number of on-line items limited 
only by disk space available. 

• Cash Register Package — 
Creates daily sales reports 
containing information on gift 
certificates, paidouts, overrings, 
refunds, and how much in each 
category a salesperson sold. 

• Payroll Package — Handles 100% 
of all necessary payroll functions 
including state income tax tables 
for your state. Ideally suited for 
both large and small companies. 

• Apartment Package — Said one 
user, "Obviously, this was 
developed by apartment owners." 
The package fills virtually all the 
needs of apartment owners and 
managers. Ideal for projects with 
75 units or more. 

$695.00 for any package listed 
above. Any single package order 
includes free CBASIC-2. 
CBASIC-2 sold separately - $89.95. 
CP/M Disk Operating System -$150.00. 

Send for detailed packet of 
information explaining capabilities of 
each program and sample runs. Or, 
phone our software technicians. 

Attractive dealerships available. 

Graham-Dorian Software Systems programs are 
copyrighted and require licensing agreement. 



Visa and 

MasterCharge accepted. 

Graham-Dorian Software Systems 

A Division of Graham-Dorian Enterprises 
211 N. Broadway / Wichita, KS 67202 
(316) 265-8633 




Your A P Jumper 
isn't just crimped, 
it's fused together 
for keeps. 

You can't pull one of our assemblies 
apart on purpose, much less by 
accident. Not without tools. 

It's because we don't just crimp 
them together like other jumper 
makers, we mold our connectors 
to the flat ribbon cable. And after 
they're fused together, we test each 
assembly to make sure it's in perfect 
working order. 

All of this means you're not going 



to be bugged by gaps or shorts. Not 
with A P Jumpers. Not even after 
repeated use. They're the world's 
most dependable way to jumper 
within PC boards and interconnect 
between PC boards, backplanes 
and motherboards. 

If your application involves 
sockets, card edge or DIP connec- 
tors, you'll find your A P dealer 
has the contacts and lengths 
you need. 

Who's your dealer? Phone (toll- 
free) 800-321-9668. And ask for the 
complete A P catalog, The Faster 
and Easier Book. 



^ A22 




AP PRODUCTS 
INCORPORATED 

Box 110E • 72 Corwin Drive 
Painesville, Ohio 44077 
Tel. 216/354-2101 
TWX: 810-425-2250 



Faster and Easier is what we re all about 



^ Reader Service— see page 1 79 
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TRS-80/Selectric 

Word Processor 



This word-processing system has many genuinely useful applications. Read and see. 



Allan J. Domuret 
7825 Willowcrest Way 
Fair Oaks CA 95628 



As the hobby computer mar- 
ket continues to grow, in- 
creasingly more attention is 
given to questions about the 
actual or potential utility of the 
personal computer. In spite of 
claims that the microcomputer 
will revolutionize the home, 
skeptics are demanding an- 
swers as to how and in what 
ways this so-called revolution 
will occur. After all, playing 
blackjack or balancing a check- 
book with a microcomputer is 
hardly revolutionary. 

As a partial answer to the 
skeptics, let me suggest the 
usefulness and affordability of 
a personal word-processing 
system. Here, finally, is some- 
thing practical and simple 
enough for most of the family 
to enjoy. And, more important, 
the cost is gradually becoming 
somewhat reasonable. My TRS- 
80/Selectric word-processing 
system cost about $2000, in- 
cluding the price of the TRS-80. 
You can do the same with off- 
the-shelf products and with 
very little technical hassle. 

But first you may reasonably 
ask what you or your family can 
do with a personal word proces- , 
sor. At the very least, it makes 
any typing chore a piece of 
cake. For example, as a pseudo- 
typist I can sometimes manage 
up to 30 words per minute, but 
my problem is that erasures 
and corrections slow me down 



considerably. And when my let- 
ter or term paper, or whatever, 
is finally finished, the "final" 
copy is usually unsatisfactory, 
and typically I wind up cutting 
out paragraphs, rearranging 
the text and retyping. 

Needless to say, this tradi- 
tional method is tedious and 
slow. But no more. Now I can 
erase faster than 100 words per 
minute. Term papers for college 
courses are much less tedious, 
and my final copy for the pro- 
fessor is always typed error- 
free on standard-size white 
bond paper. 

In addition to high school or 
college term papers and theses, 
routine letter writing or typing 
becomes much simpler and 
faster. In fact, just about any 
kind of correspondence gener- 
ated in the home for friends, 
business associates, consum- 
er complaints, etc., is just the 
thing for a home word proces- 
sor. Typed consumer com- 
plaints are much more effective 
than the typical handwritten 
variety. 

Consider, too, the prepara- 
tion of job resumes. When the 
young college graduate, or the 
recently laid-off breadwinner 
for that matter, goes job-hunt- 
ing, he should tailor each resu- 
me* for each different employer. 
For example, he may choose to 
emphasize his computer back- 
ground to IBM or his stock mar- 
ket winnings and skills to 
Merrill Lynch. 

Additionally, an original 
typed copy is much more im- 
pressive to the potential em- 
ployer than a standardized ma- 



chine copy. You can be certain 
that a "personally typed" resu- 
me will stand out in a pile of ma- 
chine copies. 

As one more example of what 
my word processor can do, I 
would like to pay tribute to my 
daughter Kelli and her ingenui- 
ty. She wanted to know if the 
system would automatically 
type out 100 times: "I will not 
chew gum in school." The an- 
swer is, "Of course." Simply 
type out the sentence once on 
the monitor and give it a print 
command for, say, 50 times per 
page. The TRS-80 word proces- 
sor makes duck soup out of 
these previously time-consum- 
ing chores. 

The Basic System and Cost 

When bragging about the 
super capabilities of my TRS-80 
word processor to other com- 
puter owners, I am frequently 
asked: "What can your word 
processor do that the built-in 
TRS-80 editor can't do?" The 
answer is, a lot. Let me defend 
this claim by starting with a de- 
scription of the system com- 
ponents and approximate costs. 

The printer I use with my 
Level II TRS-80 is an Anderson- 
Jacobson 841 IBM selectric ter- 
minal with built-in ASCII logic 
circuitry, and the software is 
Michael Shrayer's versatile 
Electric Pencil, a machine-lan- 
guage word-processing pro- 
gram. My TRS-80 system has 
48K, but 16K is adequate, thus 
keeping down the initial cost of 
the basic system. The Pencil 
will also run on a Level I sys- 
tem. 



The Level II, 16K TRS-80 cur- 
rently retails for $988; the 
AJ-841 is currently advertised 
at $1095 (in a different comput- 
er mag); and the Electric Pencil 
is advertised at $99.95 (see Kilo- 
baud, December 1978, p. 35). 

For some additional money- 
saving possibilities, Tandy 
shareholders qualify for a ten 
percent discount on Radio 
Shack products, including the 
TRS-80, and at least one retail 
outlet is advertising ten per- 
cent or more off on Radio Shack 
computer products (see the V. 
R. Data Corp. ad in Kilobaud, 
December 1978, p. 110). 

This hardware-software com- 
bination compares favorably 
with commercial word proces- 
sors retailing for many more 
kilobucks. With some arithme- 
tic computations on your pocket 
calculator (assuming you don't 
yet have a microcomputer), you 
can add up the prices I gave you 
(minus the possible ten per- 
cent or more savings on a Radio 
Shack TRS-80) and arrive at a 
total system cost of around 
$2000, less sales tax. Of course, 
if you already have a TRS-80, 
you are halfway there. 

The Electric Pencil 

The Electric Pencil has far 
more flexibility and capability 
than can be described in the 
limited space of this article. 
(See Kilobaud MICROCOMPUT- 
ING, March, 1979, p. 114.) The 
Electric Pencil operator's man- 
ual contains 24 pages of clear, 
well-written instructions. 

In addition to mere insertion, 
deletion or addition of charac- 
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ters or words, the Pencil sup- 
ports block moves as well. Para- 
graphs, sentences or any group 
of characters can be relocated 
from one area in the text to an- 
other. The block move opera- 
tion automatically adjusts to 
close up the text previously oc- 
cupied by the block, and the 
newly assigned area is auto- 
matically opened up to provide 
space for the relocated text. 

Forward and reverse scroll- 
ing (moving the text up or down 
on the monitor screen) permit 
easy viewing of all parts of the 
text, both before and after 
block move(s). String search 
also facilitates text review and 
analysis. 

String search allows the user 
to locate any desired string of 
characters with reference to a 
name, social security number, 
age, address or whatever. Not 
only does this search capability 
facilitate block moves, but also 
mailing or address lists can be 
constructed without a need to 
alphabetize. Simply tell the 
computer to display the file on 
John Doe, and there it is. 

Typing speed is enhanced by 
the automatic carriage-return 
feature at the end of each line 
of text and by eliminating the 
requirement for hyphenation. 
Simply keep right on typing, 
and any text word that does not 
completely fit at the end of the 
current line is automatically re- 
constructed as a whole text 
word at the start of the next 
line. Of course, a carriage re- 
turn can be inserted anywhere 
by the user for shorter lines or 
for column construction. 

Other features of the Electric 
Pencil include automatic pagi- 
nation and titling, right-hand 
iusV\V\caVsor\, an assortment of 
print commands and so on. If 
you choose to have the printer 
type out 80 characters per line 
(or up to 125 characters per 
line), as opposed to the 65 char- 
acters per line displayed on 
your monitor, simply select the 
appropriate command for the 
number of characters per line 
desired and give the print com- 
mand. All line and word spac- 
ing is adjusted automatically. 

If your computer memory be- 
comes filled with text, "FILE 
AREA FULL" will be displayed 



on the monitor. You can then 
dump the text from memory 
onto cassette tape. A "Tape 
Verify" feature assures a good 
tape load. Of course, a tape 
dump can be performed at any 
time. 

The Electric Pencil has many 
more versatile features — I 
counted 52 different controls 
and commands— but the pre- 
ceding paragraphs should give 
the reader a good idea of the 
program's capabilities. 

The AJ-841 I/O Terminal 

The TRS-80, the Electric Pen- 
cil and the AJ-841 terminal form 
a natural trio, almost as if they 
were designed to function to- 
gether. The TRS-80, however, is 
deficient because of its upper- 
case-only capability, whereas 
the IBM-based AJ-841 supports 
both uppercase and lowercase. 

Not to worry . . . the Pencil 
documentation provides com- 
plete instructions to easily con- 
vert your TRS-80 into an upper- 
case and lowercase system. 
Total cost of the lowercase 
mod is less than $5 for parts. In- 
stallation of the mod was my 
first experience in hard-wiring a 
microcomputer, and it was 
quite simple — it took less than 
an hour. 

Be aware that this lowercase 
conversion will void your TRS-80 
warranty, so you may want to 



Photo 1. TRS-80 and printer. 

allow the computer to age for 
the 90-day life of its warranty 
before installing the mod. In 
this way, any bugs'that happen 
to develop in a new TRS-80 can 
be repaired under the warranty 
at no cost to the owner. 

After expiration of the 90-day 
warranty, however, you will 
have to pay for repairs anyway, 
so go ahead and modify it . . . 
it's easy. (One more caution: 
Radio Shack repairs on modi- 
fied computers are billed at a 
higher hourly rate than on un- 
modified computers.) 

The lowercase mod requires 
the installation of a 2102A 
memory chip ($2.49 at Radio 
Shack) plus two simple 
switches. One switch is an 
SPDT, which allows for upper 
only or upper-lower selection; 
the second is a push-button 
normally open switch that ac- 
cesses the Electric Pencil's 
control functions such as cur- 
sor movement, printer activate 
and so on. 

The Electric Pencil will sup- 
port a stock uppercase-only 
TRS-80, and with this unmodi- 
fied setup no wiring of any kind 
to the computer is required. 
Thus, the integrity of your 
TRS-80 and its warranty are pre- 
served. This is explained very 
clearly in the Pencil operator's 
manual. Whether or not you 
modify, you can still utilize the 



Radio Shack or Centronics line 
printer in lieu of the AJ-841 ter- 
minal. 

Back to printout capability: 
the Pencil allows selectable 
printout options of any or all 
parts of the text. One line or 
several lines can be identified 
for printout, and the AJ-841 
supports the Pencil printout 
commands beautifully. 

The AJ-841 terminal connects 
to the 34-pin printer port of the 
TRS-80 expansion interface. Al- 
ternatively, an RS-232 option is 
available from Small Systems 
Software, a firm that retails the 
Electric Pencil, if you don't use 
the Radio Shack expansion in- 
terface. If you go this route, you 
will need another RS-232 inter- 
face on the AJ-841 , which is also 
available. 

No wiring modifications to 
either the TRS-80 or the AJ-841 
are required, but the connector 
cable that interfaces the two 
systems must be wired as de- 
scribed in Fig. 1. The only ex- 
ception to this claim for non- 
wiring involves the AJ-841's 
logic board, which utilizes a 
Z-80 MPU plus a Z-80 PIO for 
proper handshaking with a vari- 
ety of computer systems. On 
the logic board are two jumpers 
marked "P R" and "S T." See 
Photo 2 for jumper locations. 

Instructions for setting up 
these jumpers are provided in 
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the AJ-841 documentation, and 
the TRS-80 requires them to be 
set at P and T. The jumpers do 
not have to be unsoldered and 
resoldered to be moved. They 
are friction-fitted on mounting 
posts that are mounted on the 
logic board. 

Carefully pull the jumpers off 
the mounting posts with long- 
nose pliers and reposition them 
as required. (On my AJ-841, the 
jumpers were already properly 
positioned, so they did not have 
to be moved.) Proper position- 
ing of the jumpers provides 
high and low logic handshaking 
signals that are compatible 
with the TRS-80. 

The TRS-80 end of the cable 
can easily be constructed or 
purchased already wired with a 
34-pin, .01 inch center edge 
connector. My cable is four feet 
long. The AJ-841 end of the 
cable uses a standard DB 
25-pin female connector. 

I used a 25-pin connector 
with solder-type leads because 
the connections do not form a 
one-to-one correspondence be- 
tween it and the TRS-80 edge 
connector. Solder the leads ac- 
cording to the instructions in 



Fig. 1, being careful to make 
neat solder connections. Also 
be careful of solder splashes or 
tiny stranded wire shorts across 
the 25-pin connector terminals. 

The AJ-841 has a self-test 
function that automatically 
runs itself through a printer out- 
put of all uppercase and lower- 
case characters. A power sup- 
ply and all necessary electron- 
ics are inside the AJ-841, and 
no software overhead is re- 
quired. This system is therefore 
much simpler than the one put 
together by Emerson Brooks 
(see Kilobaud, June and July 
1978). Once the cable is assem- 
bled, simply plug the AJ-841 
and TRS-80 together and go. 

It is important to note that 
the AJ-841 accepts all of the 
BASIC line printer commands 
from the TRS-80, such as LLIST 
or LPRINT. It does not, there- 
fore, limit the user to only Elec- 
tric Pencil usage. The AJ-841 
supports all the functions of 
the standard TRS-80 line printer 
except for the speed. The 
AJ-841 advertises a printout of 
14.9 characters per second, 
which is, of course, slower than 
the line printer output of about 



90-100 lines per minute. 

The folks at Microtronix have 
developed a graphics ball for 
the AJ-841, so you can also 
have the option of a graphics 
printout capability (see their ad 
in Kilobaud, November 1978, p. 
80). And, of course, you can use 
any of the available IBM char- 
acter print balls for different 
type fonts. 

I might add that Microtronix 
retails the AJ-841 complete 
with cable, ready for TRS-80 op- 
eration. Their advertised price 
should save you the expense of 
purchasing the connector cable 
separately, but don't forget to 
figure in shipping costs when 
applicable. 

Alternative Printers 

Before closing, I might add 
why I went the AJ-841 route in- 
stead of some other IBM Selec- 
tric printer alternative. First, 
converting a standard IBM Se- 
lectric would probably have 
been a headache, and in the 
end it probably would not have 
saved much money. If a used 
Selectric could be found, I 
would have had to pay about 
$500 or $600, minimum. Add to 



this the solenoid kits available 
from various sources for about 
$250 and up; plus the ASCII, 
solenoid driver and power sup- 
ply electronics; plus the soft- 
ware overhead required to make 
such a home-brew system work 
(either in PROM or resident 
software). 

The end result would have 
been a printer that was not as 
simple, compatible or capable 
as the heavy-duty mechanism 
of the AJ-841 . And the total cost 
of a home-converted IBM can 
easily approach the retail cost 
of the AJ-841. 

As for buying inexpensive 
solenoids to save money as 
suggested by Don Lancaster 
(see his TV Typewriter Cook- 
book), I suggest, first, looking 
at the guts of an IBM Selectric. 
Also, consider the bewildering 
variety of available solenoids, 
plus the problem of how to 
mount and interface them. I 
wouldn't touch the project with 
a ten-foot pole. 

If you need additional dis- 
couragement in putting to- 
gether a home-brew IBM-based 
printer, I suggest you read 
Sheila Clarke's article, "What's 
Happening with the IBM Selec- 
tric?" in Kilobaud, May 1978. If 
you are like me, you don't have 
a corps of engineers available 
for technical consultation. And, 
finally, I didn't have the time to 
either tackle the modification 
or to iron out the bugs, which 
would, no doubt, breed at an ex- 
ponential rate. 

Other IBM-based used or re- 
built Selectrics with ASCII 
boards are available from other 
retailers, and some of them are 
slightly less expensive than the 
reconditioned AJ-841, but the 
ads on these alternative sys- 
tems are not clear as to what is 
required in terms of hard-wiring 
to the TRS-80 or in terms of 
software requirements as in 
Emerson Brooks' system. Even 
additional brochures and other 
printed materials from some 
advertisers were not clear in 
telling me what would be in- 
volved in adapting their printers 
to the TRS-80. 

As for the AJ-841, I knew the 
system was compatible with 
the TRS-80 because the folks at 
Microtronix had already made 
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Photo 2. Back view of the AJ-841 PC board and mechanics. 
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the conversion. In fact, Phil 
Aiken at Microtronix was in- 
strumental in helping me get 
my system working. Initially, I 
didn't know how to wire the 
connecting cable between the 
AJ-841 and the TRS-80, but I 
saw the Microtronix ad that ad- 
vertised the AJ-841 ready to go 
with the TRS-80. So I called Mi- 
crotronix and Phil was extreme- 
ly helpful in providing me with 
the necessary guidance. Fur- 
thermore, I have made some re- 
tail purchases from Microtronix 
and am very satisfied with their 
service. I would recommend 
them to anyone. 

In summary, I knew that the 
AJ-841 was compatible with the 
TRS-80, but I was less certain 



about the other IBM-based 
printers. All the AJ-841 requires 
is a cable made in accordance 
with the directions provided in 
Fig. 1, and it can still be used as 
an off-line typewriter. 

Finally, as a factory recondi- 
tioned terminal, the AJ-841 is 
considerably less expensive 
than other typewriter-quality 
printers such as the Qume, Di- 
ablo, Selecterm or whatever. 

My next project is to learn 
how to utilize the input capabil- 
ity of the AJ-841 with my TRS-80. 
This input capability is another 
feature that is not available on 
several of the other IBM type- 
writer systems. I hope to make 
this project the subject for 
future discussion.! 



TRS-80 Edge Connector AJ-841 Pin Number 

Pin Number and Label and Label 

1 (Strobe) 9 (DXSTRB) 

3 (DO) 1 (DO) 

5 (D1) 2 (D1) 

7 (D2) 3 (D2) 

9 (D3) 4 (D3) 

11 (D4) 5 (D4) 

13 (D5) 6 (D5) 

15 (D6) 7 (D6) 

20 (Ground) 21 (Ground) 

21 (Busy) 10 (DXACK) 

Additional Instructions: 

1. Leave D7 from the TRS-80 disconnected. 

2. On the cable coming from the TRS-80, tie line 22 to 23 and 
tie lines 25, 26 and 28 together. (Don't connect them to 
anything— just tie them as stated.) 

3. On the AJ-841 logic board (see Photo 1), put the jumpers at 
P and T. 

Fig. 1. Connecting-cable connections. 
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Some Thoughts on the 
SWTP Computer System 



The first installment of this ongoing series appeared back in March. Here's number 2. 



Peter A. Stark 

PO Box 209 

Mt. Kisco NY 10549 



This is the second in a series 
of articles on the SWTP 
6800 computer system. I trust 
you are finding them as inter- 
esting to read as I am finding 
them interesting to write. 

A Strange Bug in the Heath H9 

If you are using the Heath H9 
CRT terminal with your SWTP 
6800 computer, you may already 
have run across this strange 
problem, but then again, per- 
haps you haven't . . . yet. 

Sometimes, just after the H9 
executes a carriage return or 
prints a character, it outputs a 
short, unexpected pulse on its 
keyboard output. Although 
short, it is of long enough dura- 
tion so that it is interpreted by 
an MP-C interface as a charac- 
ter start pulse. Hence the MP-C 
starts to receive a character, 
which is not really there, from 
the H9. This character contains 
all ones and is a hex $7F, a rub- 
out. 

Some of the standard SWTP 
software includes a test for rub- 
out and ignores it. For instance, 
in SWTP 8K BASIC version 2.0, 
the test is at 03C8 and looks 
like this: 

03C8 81 7F CMP A #$7F 
03CA 27 F1 BEQ AGAIN 

That there is an extra rubout 
doesn't bother it at all. 

But other SWTP programs 
may not check; for instance, 
the CORES editor/assembler 
does not. Sometimes it does 



strange things when it is used 
with an H9, that is, when extra 
rubout characters get mixed 
into your text. Program 1 is a 
patch for CORES to delete rub- 
outs in the input in case you 
need it. In machine-language 
programs you write, make sure 
you include such a rubout test 
if at all possible. 

Actually, in some programs 
this may pose quite a problem. I 
recently ran across a program 
that contained the following 
steps: 

LDX #TEXT 
JSR PDATA 
JSR BADDR 

The first two lines print a mes- 
sage, and the third goes to the 
BADDR routine in the monitor 
to get a four-digit hex number 
from the keyboard. 

BADDR accepts only hex dig- 
its as input; if a non-hex charac- 
ter is entered, it returns to the 
monitor. What was happening 
in our case was that every sin- 
gle time we performed this seg- 
ment, the program would bomb 
and return to the monitor. It 
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turned out that the H9 output a 
rubout after the carriage return 
in the message, and so BADDR 
was receiving a non-hex char- 
acter. 

To save the program, we 
have only a few choices: We 
can include a time delay before 
the JSR BADDR to allow the ex- 
tra start bit to go by, or we can 
write our own BADDR routine to 
include a rubout test. 

This is definitely a bug, albeit 
an interesting one, in the H9. Al- 
though the start pulse comes 
out of the H9, it can be set off 
by external events. 

For instance, I found that 
several H9 terminals output 
this false start pulse while the 
computer was outputting to 
them. This is not usually a prob- 
lem, unless you have the H9 
paraHeled with another termi- 
nal, since the H9 will then insert 
rubouts into the text coming 
into the computer from the 
other terminal's keyboard. So if 
you are getting strange results 
when you use the H9 on your 
SWTP system, you may want to 
look into this problem. 

Program 2 may be of some 



POINT C 

ON CT-S fc\ 
INTERFACE ^ 
BOARD 



BREAK 
CONNECTION 




I6X 

BAUD 

RATE 

CLOCK 

OUTPUT 



UNUSED "AND 
GATE IN 
IC-28 



- -IT CLEAR-TO-END- 
OF- FRAME PULSE 



Fig. 1. Connecting two termi- 
nals to one computer. 



Fig. 2. CT-1024/CT-64 modifica- 
tion. (Diagram courtesy of Bob- 
by E. Dunsmore, Oklahoma City 
OK) 



help. It accepts five characters 
input from the keyboard and 
then prints out the five hex 
ASCII codes for those charac- 
ters. In normal operation you 
hit five keys on the keyboard, 
after which the computer sends 
back the five characters and 
their ASCII codes. If your H9 
has this same problem, then 
the ASCII data will start coming 
out after only three or four keys 
are pressed and will contain ex- 
tra $7F codes. This program is 
also useful if you have unla- 
beled keys on the keyboard and 
want to know what codes they 
produce. 

Paralleling Terminals 

If you have two terminals— a 
CRT terminal and a teleprinter, 
for instance— that you would 
like to connect to the same port 
at the same time, here is how to 
do it. 

If both are current loop inter- 
faced, simply connect the two 
keyboards in series and the two 
printers in series. You may have 
to reduce the value of R10 in the 
interface to maintain a printer 
current of 20 mA and get reli- 
able output. 

If both terminals use an EIA 
RS-232C interface, the two 
printers can be connected m 
parallel to the same port out- 
put. But the two keyboards 
should not be paralleled since 
they will load each other down. 
Instead, use isolation diodes 
as shown in Fig. 1. 

If you have one current loop 
and one EIA terminal, you can 
connect them to an MP-Sor MP- 
C in the normal way. Just omit 
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00010 
00020 
00080 
00090 
00095 
00100 

001 10 
00120 
00130 
00140 
00150 
00160 
00170 
O0180 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 

002 
00280 
00290 
00300 



00FE 
OOFE 



1680 
1B80 
1B83 
1B85 
1B87 



1620 
1620 
19BE 
19BE 
19C5 
19C5 



NAH PATCH 
OPT 0,NOP 
*************************************** 

♦CORES PATCH TO DELETE RUBOUTS ON INPUT 
* PETER A. STARK 12/08/ 8 
*************************************** 
♦FIRST HAKE ROOH FOR THE PATCH BY HOMING 
♦START OF SOURCE PROGRAM 



1B90 



BD E 1 AC 
81 7F 
27 F9 
39 



ORG 
FDB 

* 

♦ACTUAL PATCH 
ORG 



RUBPAT 



♦ 

♦JUHPS 



JSR 
CHP 
BEQ 
RTS 



«00l-E 
I1B90 



(1B80 
$E1AC 
»$7F 
RUBPAT 



GO TO INEEE 
IS IT RUBOUT? 

GET ANOTHER CHARACTER IF YES 
RETURN IF NOT 



TO PATCH 



BD 1B80 
BD 1B80 
BD 1B80 



ORG 
JSR 
ORG 
JSR 
ORG 
JSR 
END 



$1620 

RUBPAT 

$19BE 

RUBPAT 

$19C5 

RUBPAT 



Program 1. Patch for CORES to eliminate rubouts on input. 



the TI-TC and Rl-ground jumpers 
you would use with just one ter- 
minal. 

Bugs in the SWTP CT-1024 
and CT-64 Terminals 

The Heath H9 isn't the only 
unit with bugs; the CT-1024 and 
CT-64 have some too. My CT-64 
has three of them: 

1. When the letters pr ap- 
pear together in certain spots 
on the screen, the p prints per- 
fectly, but I get two r's, one on 
top of and slightly below the 
other. This is caused by the cir- 
cuit that extends that lower end 
of the p below the line; it tries to 
do the same to the r right after 
it. 

2. Occasionally control char- 
acters print on the screen, al- 
though the Control Character 
Print switch is off. 

3. Often a line is not com- 
pletely erased when being 
scrolled off the top of the screen 
and reappears instead at the 
bottom, either along with or in- 
stead of the new line being 
added. 

The first problem appears 
unique to my own terminal, and 
I will have to go after it . . . 
someday. But the scrolling and 
erasing problem is more com- 
mon, especially at 1200 baud. 
The problem is essentially due 
to the terminal's needing more 
time than it has at 1200 baud to 
erase the screen. The solution 
is to give it more time by delay- 
ing the computer output slight- 



ly. This can be done either with 
hardware or software. 

The hardware solution has 
been suggested by Bobby E. 
Dunsmore of Oklahoma City 
OK. It consists of the following 
changes: 

1. Remove the wire from 
point C on the serial interface 
board and connect it to pin 3 of 
IC28. 

2. Run a wire from point Con 



the serial board to pin 2 of IC28. 

3. Run another wire from pin 
1 of IC28 to pin 6 of IC2. 

4. Feed the terminal's clock 
from IC28, pin 3 to the comput- 
er and cassette interface and 
use it instead of the computer's 
baud rate clock. 

Fig. 2 shows the circuit in 
which the baud rate clock in- 
side the CT-64 or CT-1024 is 
gated in an unused AND gate in 
IC28 with a negative-going pulse 
from pin 6 of IC2. Whenever the 
terminal performs a "clear to 
end of frame" operation, this 
pulse turns off the clock to both 
the terminal and computer until 
the clearing is done. This gives 
the right time delay. 

Another way to provide the 
delay is with a software fix. Pro- 
gram 3 shows OUTDEL, a short 
routine to provide the required 
delay. Instead of going directly 
to OUTEEE, redirect all of your 
programs to OUTDEL; this ver- 
sion is shown assembled at 
$B000, but you can place it any- 
where in memory. This version 
simply puts a short time delay 
after every line feed ($0A) and 
home/erase ($10) character. 
This does slow down the output 
to below 1200 baud, but the re- 



sult is not adversely affected. 
One bad side effect, however, is 
that if the computer is in the 
wait loop at the exact instant 
you hit a control-C to get out of 
BASIC, it may not stop. You 
may have to hit control-C sever- 
al times. 

Back Space on the CT-64 

On the right side of the CT-64 
keyboard are two keys that are 
not connected; one of these is 
labeled Back Space and the 
other is blank. They can be 
hooked up for special functions 
without too much effort. 

The keyboard encorder chip 
is an AY-5-2376, which can han- 
dle up to 88 keys. A good de- 
scription of this IC and its uses 
is contained in Don Lancaster's 
TV Typewriter Cookbook, avail- 
able through many electronics 
stores. Page 36 of the book 
shows the diagram. 

If you remove the keyboard 
from the terminal and connect 
the Back Space switch to pins 
26 and 36 of the 2376, it will 
generate a back space (control- 
H or $08) code. While you are at 
it, you may want to modify your 
SWTP BASIC to accept control- 
H as back space instead of con- 



NAM H9-TEST 
♦PROGRAM TO CHECK OUTPUT OF HEATH H-9 
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OPT 




PAG 




1000 










ORG 




♦ 1000 




lOOO 


CE 


10 


3B 


START 


LDX 




♦ BUFF 


GET BUFFER ADDRESS 


1003 


8E 


AO 


42 




LDS 




♦♦A042 


INITIALIZE STACK POINTER 


1006 


C6 


05 






LDA 


B 


♦ 5 


INITIALIZE COUNTER 


1008 


8D 


23 






BSR 




PCRLF 


PRINT CR/LF 


lOOA 


BD 


El 


AC 


LOOPS 


JSR 




♦E1AC 


GO TO INEEE 


100D 


A7 


00 






STA 


A 


OfX 


STORE CHARACTER- 


lOOF 


81 


03 






CMP 


A 


♦ ♦03 


IS IT CONTROL-C? 


1011 


27 


25 






BEG 




GOSUAT 


YES f RETURN TO SWATBUG 


1013 


08 








INX 






INCR INDEX 


1014 


5A 








DEC 


B 




DECR COUNTER 


1015 


26 


F3 






BNE 




LOOPS 


REPEAT IF NOT DONE 


1017 


CE 


10 


3B 


PRINT 


LDX 




♦ BUFF 


PRINT RESULTS: GET BUFF ADDRESS 


101A 


C6 


05 






LDA 


B 


♦5 


INITIALIZE OUNTER 


101C 


8D 


OF 




LOOPP 


BSR 




PCRLF 


PRINT CR/LF 


101E 


A6 


OO 






LDA 


A 


OrX 


GET CHARACTER 


1020 


36 








PSH 


A 




SAVE IT 


1021 


BD 


EO 


CA 




JSR 




♦ EOCA 


GO TO 0UT2HS TO PRINT HEX CODE 


1024 


32 








PUL 


A 




GET CHARACTER 


1025 


BD 


El 


Dl 




JSR 




♦E1D1 


GO TO OUTEEE TO PRINT IT 


1028 


5A 








DEC 


B 




DECR COUNTER 


1029 


26 


Fl 






BNE 




LOOPP 


REPEAT UNTIL DONE 


102B 


20 


D3 






BRA 




START 


OTHERWISE DO OVER 


102D 


86 


OD 




PCRLF 


LDA 


A 


♦ ♦OD 


PRINT CR 


102F 


BD 


El 


Dl 




JSR 




♦E1D1 




1032 


86 


OA 






LDA 


A 


♦ ♦OA 


PRINT LF 


1034 


BD 


El 


Dl 




JSR 




♦E1D1 




1037 


39 








RTS 






RETURN 


1038 


7E 


EO 


DO 


GOSWAT 


JMP 




♦ EODO 


RETURN TO SWATBUG 


103B 








BUFF 


RMB 




5 




A048 










ORG 




♦ A048 


SET PC ADDRESS 


A048 


10 


OO 






FDB 
END 




START 





NO ERROR ( S ) DETECTED 



Program 2. Checks the output of a terminal. 
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trol-O. To do this in 8K BASIC 
version 2.0, change location 
0154 to 08 and location 0155 to 
00. (If you have a different ver- 
sion, consult your manual for 
the appropriate addresses.) 

The unmarked key in the low- 
er right corner of the keyboard 
can be wired to generate sever- 
al missing characters. For in- 
stance, connected between pins 
27 and 36, it will provide the at 
sign (@) and a backward slash 
(\). Between pins 31 and 38, it 
will generate a control-P for 
erasing the screen. Hooked up 
to pins 21 and 36, the key will 
provide the rubout. Various 
other combinations are possi- 
ble; get the 2376 spec sheet 
from General Instruments or 
Don Lancaster's book. 

Capsule Review 
off the H9 and CT-64 

Heath's H9 and SWTP's CT-64 
terminals are both about the 
same price and clearly com- 
pete with each other. Having 
used them both, I can comment 
and compare these two inex- 
pensive terminals. 

The Heath terminal is a sin- 
gle unit containing all the cir- 
cuitry and a 12-inch monitor as 
well; it costs $530, mail order. 
The SWTP CT-64 contains no 
monitor, but SWTP sells a CT- 
VM monitor in a matching case, 
which sits on top of the CT-64 in 
normal use. The two together 
cost $500. They are not at- 
tached, but are connected with 



a single cable and are easily 
separated. 

The CT-64 can be purchased 
separately for $325 and used 
with a standard monitor, modi- 
fied TV set or a standard set 
with an rf modulator. (At the 
time of this writing, SWTP has 
introduced a new $800 termi- 
nal, the CT-82, and it is possible 
that the CT-64 will be discon- 
tinued and/or sold at large dis- 
counts.) 

In terms of professional 
looks, the Heath H9 is a clear 
winner. By contrast, the SWTP 
CT-64 looks somewhat clumsy 
and homemade. As with many 
SWTP products, the screw 
holes in the case do not line up 
well with the chassis, and the 
assembly is a bit flimsy. But it 
does look better in the flesh 
than it does in SWTP photos. 

The CT-64 is also much 
smaller and lighter; with its 
separate video monitor, you 
can carry each piece separate- 
ly. The single-case H9 is big 
and bulky. 

Though the CT-64 screen is 
smaller than the H9's, it is 
much sharper. The CT-64 dis- 
play is crystal clear; the H9 is 
fuzzy and dark. Moreover, H9 
characters occupy less screen 
space, so that overall they are 
about the same size as those of 
the CT-64. The CT-64 is easier 
and more pleasant to read. If 
you get a different monitor, you 
can get a larger screen and pos- 
sibly save some money as well. 



But I really like the CT-VM moni- 
tor that SWTP sells for the CT- 
64. 

The H9 display is 12 lines of 
80 characters; the CT-64 has 16 
lines of 64 characters. Although 
there have been some modifi- 
cations published for adding 
another 12 lines to the H9, 1 sus- 
pect that the screen will then be 
too crowded vertically. It's a 
toss-up as to which is better— I 
prefer having more lines even if 
they are shorter. Twelve lines 
are definitely not enough. 

The H9 also has a short-line 
mode that breaks up the screen 
into four columns of 20-charac- 
ter lines. This can be very use- 
ful for scanning the contents of 
memory locations. I have found, 
though, that this mode is only 
useful if all computer output 
fits these short lines. If there is 
an occasional long line, then 
the H9 display will be quite con- 
fusing. 

The H9 also has a graphics 
mode. But it is only good for 
plotting graphs, such as those 
of voltage waveforms. It cannot 
be used for plotting several 
curves or any curve that has to 
bend back over itself. The reso- 
lution is extremely poor, and 
the graph consists of under- 
lines rather than points. My 
own feeling is that it is of very 
limited use. 

The CT-64 has full uppercase 
and lowercase, while the H9 is 
uppercase only. The H9 display 
can be modified to include low- 



ercase, but I believe that it is 
quite difficult to modify the key- 
board. On the other hand, the 
CT-64 keyboard is missing a 
few characters, such as the at 
sign or backward slash. But 
these can be added, as I men- 
tioned above. 

The H9 has a row of control 
keys, including screen and line 
erase, selectable scrolling, se- 
lectable automatic carriage re- 
turn at the end of a line, choice 
of line length or graphics and 
several others. These are handy, 
but I have found that strangers 
tend to play with them, and I al- 
ways find the keys in the wrong 
positions when I need them. 
The CT-64 has a much more lim- 
ited range of controls. 

One big complaint is that the 
H9 carriage return key is a 
small one, buried in the midst 
of a batch of other keys. I al- 
ways have trouble finding it and 
keep hitting other keys instead. 
The CT-64 return key is larger 
and well placed. 

The CT-64 can operate at a 
maximum of 1200 baud and, 
even at that speed, tends to 
sometimes miss characters. 
The H9 can operate up to 9600 
baud. Moreover, the CT-64 does 
not have an external baud rate 
switch, while the H9 does. There 
is room to add a switch on the 
CT-64, but it is not supplied. In 
many applications, the CT-64 
upper speed of 1200 baud is a 
definite disadvantage. 

The CT-64 has a very handy 
switch that enables the display 
of control characters. Each 
control character is shown as a 
two-letter code, such as LF, CR 
NU or BS. This is very handy for 
debugging purposes or to see 
what your software is doing. 

The CT-64 has an internal de- 
coder that decodes all control 
codes. Of these, some, such as 
control-G or control-H, are dedi- 
cated for special functions, and 
some are decoded but not used. 
They can be used to control ex- 
ternal functions. For instance, 
SWTP uses these control sig- 
nals to control cassette re- 
corder motors used with the 
AC-30 cassette interface. This 
can not be done with the H9. 

Both terminals hide the on- 
off switch on the back. Both ter- 
minals provide EIA RS-232C 
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Program 3. OUTDEL program to give the CT-64 or CT-1024 time to erase. 
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Program 4. FASTYP patch for SWTP 8K BASIC version 2.0. 



connections, but neither pro- 
vides the standard 25-pin con- 
nector. Heath uses their own 
nonstandard connector, which 
matches their H8 computer; 
SWTP provides a cutout on the 
back for the standard 25-pin 
El A cor\r\ec\ov \^o\ svipptted). 

The design of the CT-64 is 
fairly clear-cut, while the de- 
sign of the H9 is quite sophisti- 
cated. The CT-64 is a basic, sim- 
ple terminal; the H9 has a num- 
ber of features, such as graph- 
ics. But the relative simplicity 
of the CT-64 is preferable, in my 
mind. It should be easily ser- 
viceable, while the H9 has com- 
plex circuitry that is not always 
easy to understand. It depends 
on several ROMs for its control 
functions and requires a differ- 
ent level of competence to do a 
good service job. 

I also suspect that SWTP 
screens their incoming com- 
ponents better. We've built six 
H9s where I work and had multi- 
ple troubles with each one. 
There were numerous defective 
components, mislabeled parts 
and breaks on the printed cir- 
cuit boards. The CT-64 does not 
seem to be nearly as plagued 
by poor quality control. 

In terms of construction, the 
CT-64 is also simpler. Most of 
its guts are on one large printed 
circuit board, with several 
smaller boards that plug into it; 
there are relatively few wires 
strung between them. The H9, 
on the other hand, has a large 
cable harness connecting sev- 
eral smaller boards scattered 
throughout the chassis. There 
is a lot of chassis wiring to do. 

Another consideration is that 
the CT-64's video monitor 
comes assembled; the video 
portion of the H9 takes up a 
considerable amount of time to 
mount and wire. 

The H9 construction manual 
is a typical Heath masterpiece. 
By comparison, SWTP's CT-64 
construction manual is defi- 
cient. It's badly organized and 
actually consists of several 
smaller manuals; it's hard to 
tell just how they fit together. 

Put another way, you can 
work on the Heathkit at 2 
o'clock in the morning with one 
eye closed, but you have to be 
wide awake to follow the SWTP 



manual. Heath shows every 
board and its parts in several 
views and tells you about every 
wire; SWTP shows only one 
parts placement diagram for 
each board and requires that 
you look up the value of each 
part on the parts list to mount 
it. Moreover, SWTP instructions 
essentially say, "Mount all the 
resistors. . . . Mount all the ca- 
pacitors. . . ." 

But you can overlook this 
when you consider that the 
SWTP unit is simpler and hence 
requires less intricate work 
than the Heath requires. And I 
suspect the SWTP is more like- 
ly to work without extensive 
troubleshooting when you're 
finished. 

The SWTP unit is less expen- 
sive than the Heath— even if 
you pay someone to build it for 
you, it may not be much more 
expensive. In particular, many 
computer stores have either 
personnel who build kits or bul- 
letin boards listing people will- 
ing to do it. My unit was pur- 
chased wired from Lehigh Com- 
puter Works, 1132-2 Tilghman 



St., Allentown PA 18102, which 
built it for a very reasonable ad- 
ditional amount. 

PR-40 Ribbons, Etc. 

PR-40 ribbons can be ordered 
from Addressograph-Multigraph 
Corp., part number 116-2395- 
326. If your PR-40 makes strange 
sounds and produces letters 
that are sometimes narrow and 
sometimes wide, perhaps it 
needs some grease on the cam. 
Mine did. See the power supply 
fix for C1 in Part 1 (March 1979, 
p. 58). 

Compatibility 

of Cassette Tapes 

Now that new software for 
the SWTP system is being pro- 
duced by numerous companies, 
there is a problem of incompati- 
ble tapes. For instance, CORES 
source tapes cannot be read by 
the TSC Editor and Assembler 
used on cassette systems or on 
the SWTP disk system under 
FLEX, and vice versa. It's not 
just a matter of the language 
being a little different— the 
control characters and tape for- 



mat are different. 

But there is one format that 
all of these systems accept- 
that used when you sit at the 
keyboard and type in . . . fairly 
slow, no control characters and 
carriage returns, not line feeds, 
separating lines. Since the cas- 
sette interface of the SWTP 
comes in through the same port 
as the keyboard, all we have to 
do is reformat tapes to look like 
human input, although possi- 
bly somewhat faster, to the 
computer. 

The result is what some peo- 
ple call the "fastypist" format 
. . . faster than a human, but 
still slow enough so that the 
computer can insert whatever 
control characters it needs. This 
format has no line feeds or 
other control characters other 
than carriage returns. It also 
has a lengthy delay after the 
carriage return to allow the 
computer to echo a line feed 
and a few nulls, and perhaps 
place the line in line-number 
order. 

There are several ways to for- 
mat your tapes this way. One is 
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Program 5. Tape-to-tape FASTYP. 



to patch your program to pro- 
duce this output directly; an- 
other is to write a program that 
will re-format an existing tape. 
Programs 4 and 5 show the two 
approaches. 

Program 4 is a patch for 
SWTP 8K BASIC version 2.0, 
which substitutes a fastypist 
routine for the printer routines 
on port 7. This version is as- 
sembled to lie at the very top of 
memory for a 32K system, from 
7FD4 to 7FFF; it can be loaded 
after BASIC and its source pro- 
gram are in memory. It is easily 
moved down for smaller mem- 
ories, or up if you have a larger 
system. 

To use the patch, simply tell 
BASIC to LIST#7, start the tape 
and then hit return. It will be re- 



corded in the fastypist format. 
The patch makes three changes 
to BASIC to set up the jump and 
make sure that BASIC does not 
erase it. 

The jump at location 0145 
sets up the jump from BASIC 
into the fastypist routine after 
an output to port 7. The BRA or 
20 inserted at 121B defeats a 
test in which BASIC checks to 
make sure that an interface is 
really plugged into port 7 be- 
fore accepting the LIST#7 com- 
mand. If you really have an MP-L 
plugged into port 7, you will not 
need this step. 

When BASIC first starts up, it 
stores $55 into each memory lo- 
cation above itself and then 
reads it back to see if it went in 
properly. This is how it finds out 



how much memory your system 
has. Normally, location 0C41 
has the address 8000, and 
BASIC stops checking when it 
gets there. If you ran this, BASIC 
would erase the fastypist patch. 
By placing the starting address 
of the fastypist routine into 
0C41, we stop the memory- 
checking routine there. We 
then store one less than that in- 
to location 0044, which tells 



BASIC the last available ad- 
dress. 

Program 5 shows a complete 
program that reformats almost 
any format tape into a fastypist 
tape. It starts at 0100 and goes 
up to 0153. The first part of the 
program reads the tape, strips 
off all lowercase letters and 
control characters other than 
the carriage return and stores 
the rest in memory. Before 
running it, set MLIMIT to one 
more than the last address you 
have; it is now set to $8000 for a 
32K system. 

When the tape is done, reset 
the computer and start the sec- 
ond part of the program at OUT- 
PUT. Fastypist will now output 
the text at the slower speed re- 
quired. To read fastypist tapes 
back in, just make believe you 
are typing but turn on the cas- 
sette interface instead. Your 
program will never know the dif- 
ference. 

One last comment: Because 
of a hardware conflict, fastyp- 
ist tapes will not read on the 
otherwise excellent Percom 
CIS-30+ interface. I will ex- 
plain why later in this series of 
articles, when I review four cas- 
sette interfaces for the SWTP 
system. 

More BASIC Patches 

There are numerous patches 
you might make to BASIC for 
various other functions, and 
some have been published in 
Kilobaud. For instance, the 
idea used in Program 3 above of 
limiting the size of the memory 
BASIC uses was written in a re- 
cent issue by Dexter French of 
Longwood FL (see "Letters," 
October 1978 Kilobaud, p. 21). 

Dale Puckett ("String Expan- 
sion for SWTP's BASIC," July 
1978 Kilobaud, p. 68) recently 
wrote another patch for SWTP 
8K BASIC version 2.0, which al- 
lowed changing the string 
length by changing the hex 
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number in location $003E. It is 
currently at $20 for 32 charac- 
ters but can be changed to any- 
thing from 7 to 72. Dale's sug- 
gestion was that it can easily 
be changed with a POKE(62, ) 
statement. But be sure to do it 
only once in a program, that is, 
at the very beginning. 

Despite what SWTP says in 
their SWTBUG manual, 8K 
BASIC version 2.0 can be 
changed to run with the MP-S 
serial terminal. The patch you 
need to make is shown in Pro- 
gram 6. This is part of the rou- 
tine that looks for a control-C 
character for a break. Once you 
make this change, BASIC will 
not work with the MP-C inter- 
face. My thanks to Tom Quay of 
the above-mentioned Lehigh 
Computer Works for this patch. 

Another patch you may not 
have seen yet is for SWTP 8K 
BASIC version 3.0 (the FLEX 
disk version), which fixes the 
problem with the RESTORE 
command: 

13DD 92 
205C 09 
2060 05 

If you are using Cassette Su- 
per BASIC from Computerware 
Software Services, 830 First 
Street, Encinitas CA, and have 
32K of memory, you may have 
noticed that this BASIC only 
uses 26K or 28K of it to leave 
room at the top for a disk oper- 
ating system if you have one. If 
you don't, then you may want to 
patch the BASIC so it uses the 
space up to $7FFF. In version 
1.0 change location 010C from 
70 to 80; in later versions the ad- 
dress is 010D and should be 
changed from 68 to 80. 

Another function is to renum- 
ber BASIC lines. Island Com- 
puters, St. James City FL, of- 
fers a BASIC line renumberer 
program, which is actually writ- 
ten in BASIC itself, using line 
numbers 9900 through 9988. It 
is intended for SWTP 8K BASIC 
version 2.0. But note: It only re- 
numbers the lines themselves; 
it does not update line numbers 
in GOTO or GOSUB statements. 
A more complete renumberer, 
called RENBAS, is available 
from Computerware Software 
Services. 

The January 1979 issue of 



Kilobaud MICROCOMPUTING 
("An Editor for 6800 BASIC Pro- 
grams," p. 22) describes my 
own version of a renumberer/ 
editor called BASEDIT. Editing 
allows global replacement of 
strings and searching for cer- 
tain strings. Renumbering a 
program changes each line 
number and also updates all 
references inside GOTO, GO- 
SUB, IF and ON . . . GOTO state- 
ments. 

BASEDIT does not work on a 
BASIC source program while it 
is in memory with the inter- 
preter. It is designed to read a 
BASIC source tape, edit it and 
then write out a new tape. You 
can probably think of many 
changes you'd like to make to 
BASIC, but the problem is find- 
ing out enough about the BASIC 
to know how to do it. Although 
you can get a fairly good idea of 
how BASIC works if you disas- 
semble it and spend a few 
weeks studying the resulting 72 
or so pages, it is certainly not 
easy. 

But now somebody has final- 
ly done something about it. SSI, 
4327 Easy Grove Street, Phoenix 
AZ 85040, publishes A Compan- 
ion to Robert Uiterwyk's BASIC 
Interpreters by Dave Gardner. It 
outlines the major memory lo- 
cations used in the various MSI 
and SWTP BASICs Robert 
Uiterwyk has authored, explain- 
ing what they do. Dave also pre- 
sents 34 additions or patches 
you can make. 

The BASICs covered are MSI 
version 1.2, SWTP 4K version 
2.0, 8K version 2.3 and disk ver- 
sion 3.0. The book lists 72 loca- 
tions and entry points in the 
BASICs and explains what they 
do. 

Among the modifications 
and additions, one simple 
change makes BASIC print out 
the number of the line it was 
doing before it was stopped 
with a control-C. Another added 
command causes printout of 
how much memory is taken up 
by the BASIC program, its vari- 
ables and string and stack buf- 
fers. Another implements an 
ON ERROR GOTO statement, 
which allows programs to re- 
cover from errors without stop- 
ping. 

All in all, it's a very useful 



book; I'm waiting for Dave 
Gardner's next offering. 

A 6800 Newsletter 

'68' Micro Magazine, a 
monthly newsletter for 6800 
users (actually, it will also be 
for users of the 6802, 6809 and 
other Motorola 6800-family pro- 
cessors) started publication 
early this year. Mickey Fergu- 
son, a Kilobaud regular and 
6800 expert, and Dennis 
Womack, another 6800 expert, 
are working on it, so it's 
definitely worth reading. 

They plan articles on how to 
adapt the MF-68 disk and FLEX 
to the Sphere computer, how to 
modify BASIC to allow longer 
variable names, modifying the 
A/BASIC compiler to work with 
the SWTP MP-N calculator in- 
terface and various reviews of 
new and old equipment. They 
also plan to print a number of 
application programs. For fur- 
ther information, write to '68' 
Micro at 3018 Hamill Rd., Hix- 
son TN 37343. 

Selectric Parts and Golf Balls 

One thing I love about my 
SWTP system is the ease with 
which I can interface other 
hardware to it. I am using a 
Dura 1041 Selectric typewriter 
terminal, interfaced to an MP-L 
card, to prepare this article. I 
wouldn't be surprised if some 
readers had a similar setup. If 
you need Selectric parts or in- 
terfacing information, I have 
found Kelly Data, 20589 S.W. 
Rosa Dr., Aloha OR 97005, very 
helpful. They also sell mainte- 



nance manuals and all sorts of 
tools. 

Broken golf balls? I'm refer- 
ring to the little bouncing balls 
that the Selectric typewriter 
uses as typing elements. If you 
have one with cracked teeth, a 
broken stem or a broken top, 
you can get it repaired by DSG, 
Inc., 1737 Chestnut Street, Phil- 
adelphia PA 19103. They also 
sell new ones and provide quick 
service. 

Two-sided Disks 

SWTP has just lowered the 
price of their MF-68 mini-floppy 
dual disk system. You've prob- 
ably noticed that. But a less 
known change is that they are 
now supplying it with Wangco 
model 82 disk drives instead of 
the Shugart SA400 drives they 
used before. Aside from the 
fact that it looks different, the 
Wangco drive has two mechan- 
ical changes. First, instead of 
35 disk tracks, it allows the use 
of 40; this means that with a 
slight change in programming 
the Wangco drive has a seventh 
more storage than the older 
drives. (More on this in a future 
article.) 

The second interesting 
change is that the Wangco 
drive has two optical hole sen- 
sors and two file-protect sen- 
sors instead of one. Now you 
can put the diskette in upside 
down and write on the back of 
the disk as well as the front. 
This gives you twice the stor- 
age on every disk. It's not quite 
as good as a double-sided drive, 
which would let you write on 
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the back without pulling the 
diskette out and flipping it, but 
it's better than a single-sided 
one. 

If you are careful and do not 
have slippery fingers, you can 
do the same with older drives 
too. The trick is to punch holes 
in the diskette cover so that it 
can be put in upside down. 
Three holes are required — two 
in the spot where the sector 
holes have to be read and a 
third where the write-protect 
switch touches the edge. 

Several people have appar- 
ently had the same idea at the 
same time. One technique was 
described by Morris J. Miller in 
the December 1978 issue of 
Kilobaud ("Scratched Disk- 



ette?" p. 106). My technique is a 
little different, but the end re- 
sult is the same. 

I use a hand punch to punch 
a round hole in the diskette 
cover. I start by carefully mark- 
ing on the black diskette cover 
the location of the hole, one on 
each side, symmetric with the 
sector-sensing hole it already 
has. To avoid scratching the 
disk beneath, I cut a narrow 
piece of slick paper into a strip, 
which I carefully slide into the 
diskette cover through the cen- 
ter hole, under where I want the 
new hole. Then I insert the hole 
punch and carefully punch the 
hole. See the photo for details. 

Your hole punch must be ab- 
solutely new and sharp. The in- 



side of the black cover is coated 
with a fabric layer that de- 
creases the friction as the disk 
turns. If the hole punch is not 
sharp, tiny strands of thread 
will hang out and mess up the 
job. They are hard to remove 
and can become wedged be- 
tween the disk and head. 

You can use the same hole 
punch to cut a slot along the 
edge for the write-protect 
switch. But I prefer to use a tool 
designed to cut metal electron- 
ic chassis; it is called an Adel 
Nibbling Tool and makes a 
much more even slot. 

Practice makes perfect. Be 
very careful, because if you ruin 
a few disks you will lose more 
than you will gain. I have 



SPECIAL SALE ON OSI 

LIMITED QUANTITIES: 

CHALLENGER II— 4P with fast 6502 Microsoft 
BASIC, cassette interface; high resolution 32 x 64 video 
board with excellent graphics; rugged steel cabinet: 4 slot 
motherboard with 2 slots free: extensive documentation; 
TESTED, BURNED-IN, WARRANTEED— 4K 
$525.00 (reg. 598.00) additional 4K RAM (total 8K) add 
$60.00: video monitor with video AND audio inputs! 
$115.00. 

MINIFLOPPY version of C2-4P with 20K RAM, DOS, 
9 digit Microsoft BASIC, ASSEMBLER and EDITOR, 
Extended monitor, cassette functions retained; 5 free 
diskettes— a total of 25 programs in games, business, 
education, and personal applications. Single drive 
system— $1475 (reg. $1725) additional 4K— $60.00: 
video monitor as above— $1 15.00 

Call Toll FREE (continental U.S. except Alabama) 
1-800-633-8724 (Alabama number is 745-7735) 



Plainsman Micro Systems 

P.O. Box 1712 ^ P43 
Auburn, Alabama 36830 
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ALL GOODS TESTED AND GUARANTEED 



FRUGAL FRONT PANEL SERIES 

S-100 DISPLAY-SENSE BOARD 

Board and Manual $34.95 



REMOTE HEX PANEL 

Board and Manual $27.50 

REMOTE BINARY PANEL 

Board and Manual $27.50 



Kit $89.95 
Kit $74.95 



Kit $69.95 

Assembled Versions Available * 



HEAVY DUTY UPHOLSTERY VINYL 
COMPUTER CANOPY DUSTCOVERS 



APPLE II 

H-8, H-11, HORIZON, 
INTEGRAND 800D 

HAZELTINE 1500/1510/1520, 
ADM-3, H-9 



$13.95 
$15.95 

$17.95 
$19.95 



PET, SWTPC CT-82, ACT IVb 

SAVE ON 3-PIECE SETS: 

TRS-80 — $29.95; HEATH — $39.95 

* Write For Other Models ★ 

Add $2 per item for shipping & handling; $1 extra for COD 
Texas residents add 5% tax M/C & VISA accepted 
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Digital Dynamics, Incorporated 
Dept K, 310C Breesport 
San Antonio, TX 78216 
(512) 341-8782 ^ D37 



y^WEB * ASSOCIATES-v 




BREAK 
E SILENCE! 

EP™ signal you 
NPUT PROMPT and/or 
ERROR. 



• Software controlled • Clear distinctive tone • Requires 
two word instruction • Plug in line with cassette AUX 
cable • Doesn't interfere with cassette • Long life battery 
included • Disk compatible. $27 95 






Dealer inquiries 
invited — 

Club discounts available. 



For more information circle »xW20 ' 
Send check or money order to: 

WEB ASSOCIATES 
P.O. Box 60-KW, Monrovia, CA 91016 

(California Resi dents add 6% tax) 

/x COMPUTER BOARDS 

^\ CPU WITH SERIAL PORT 

jS^ % 8080A *** S-100 
SINGLE BOARD 

Now it's easy — with a CPU Board which 
includes an on-board serial port. This 2 MHz 
CPU Board talks directly to your terminal 
by 20 ma current loop or RS-232. Baud rate 
selectable from 1 10 to 9600. 

ASSEMBLED AND TESTED ... ONLY - $195 

\ AUDIO CASSETTE INTERFACE 
/A* WITH 3 PARALLEL I/O PORTS 
^jy S-100 * * * SINGLE BOARD 

Your best choice for mass storage. This 
board includes 3 parallel 8 bit ports, a tape 
motor control (on-off) and a driver for ex- 
ternal data I/O monitor lamp. The 3 PIO 
port common handshake signal lines are 
independent of data lines. 

ASSEMBLED AND TESTED... ONLY - $195 
OUR 20th YEAR OF ELECTRONIC EXCELLENCE 
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punched all of my disks this 
way and have had no problems. 

What do you do with the new 
disk sides? Well, how about 
using them for backups? A 
good idea is to back up disk 1 
on the back of 2, and back up 
disk 2 on the back of 1, and so 
on. In this way, you will quickly 
remember which disk has the 
backup of which other disk. 

Conclusion 

That's all for this installment. 
I'll include more ideas next 
time, along with some more 
capsule reviews. If you have 
any suggestions or would like 
something included, please let 
me know. (Do not write c/o Kilo- 
baud MICROCOMPUTING.)* 



. PfT 2001 »«T 2001 • MI 2001 • Ml 2001 • Pf T 2001 • PfT 2001 • MT 2001 



Programmer's Guides 
for the PET™ 




T I S 



WORKBOOK* FOP. THC COMMOOOFtf PCT 2001 

Gating Started w*h Tour Pf T WB t 14 00 

Cover* the fundamental! ol PfT BASIC calculator 
and prugram mod* data input and output data 
representation program storage on the cassette 

PfT tktna end Arra* Nerve* na we 2 13 95 

Covert string and Substring search concatenation 
replacement and manipulation 

PfT Graph*. WB 3 14 95 

Covers use ot cursor control and special graphics 
symbols to draw plots histograms and sketches 
PfT C u a m I/O wb 4 u 95 

CoversOPEN CLOSE siring and numeric data lues 

Mleeetlaneoue P€T Feature* WB 5 13 95 

Covers the dock random number generator upper 
and lowercase alphabetic characters saving memory 
space etc 

•IT Control and logic WB 6 13 95 

Covers IF GOSUB logical operations and ON x 



Add tl 50 lO' shipping and handling 
Tit 

P O Boi 921 
Loa Alamo. MM 17144 

Money back guarantee 



Oeaiei 

Inquine 
invited 



I 

• PfT 



We also sen PET Software Write lor details ^ T41 
PET is a trademark of Commodore Business Machines 
2001 • If T 2001 • PfT 2001 • PET 2001 • PCT 2001 • PfT 2001 • PfT 2001 
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461 Laboratory Road 
Oak Ridge, TN 37830 
615-482-4041 
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How did you ever 
do without it? 



© 1979 PS Inc. ^P39 
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Reader Service — see page 179 



5 reasons why you should not buy 

the electric pencil II™ 

c 1978 Michael Shrayer 

Check the appropriate box(es): 

You love typing the same copy 20 thousand times a day. 




□ Your secretary can type 250 words per minute. 

□ You're dying to spend $15,000 on a word processing system, just for the 
tax investment credit. 

□ All your capital assets are tied up in a 10-year supply of correction fluid. 

□ You never commit a single thought to paper. 

If you have checked one or more boxes, you do not need The Electric Pencil. 
On the other hand, you may want to join the thousands of people who haven't 
checked a single box. 



The Electric Pencil II is a Charac- 
ter Oriented Word Processing System. 
This means that text is entered as a 
string of continuous characters and is 
manipulated as such. This allows the 
user enormous freedom and ease in the 
movement and handling of text. Since 
line endings are never delineated, any 
number of characters, words, lines or 
paragraphs may be inserted or deleted 
anywhere in the text. The entirety of 
the text shifts and opens up or closes 
as needed in full view of the user. The 
typing of carriage returns or word 
hyphenations is not required since 
lines of text are formatted automatic- 
ally. 

As text is typed and the end of a 
line is reached, a partially completed 
word is shifted to the beginning of the 
following line. Whenever text is insert- 
ed or deleted, existing text is pushed 
down or pulled up in a wrap around 
fashion. Everything appears on the 
video display as it occurs, which elim- 
inates guesswork. Text may be review- 
ed at will by variable speed scrolling 
both in the forward and reverse direc- 
tions. By using the search or search 
and replace functions, any string of 
characters may be located and/or re- 
placed with any other string of charac- 
ters as desired. 

Numerous combinations of 
line length, page length, line 
spacing and page spacing permit 
automatic formatting of any 
form. Character spacing, bold 
face, multicolumn and bidirec- 
tional printing are included in 
the Diablo versions. Multiple 
columns with right and left justified 
margins may be printed in a single pass 

Wide screen video 

Versions are available for Imsai 
VIO video users with the huge 80x24 
character screen. These versions put al- 
most twice as many characters on the 
screen! ! ! 



CP/M versions 

Digital Research's CP/M, as well as 
its derivatives, including IMDOS and 
CDOS, and Helios PTDOS versions are 
also available. There are several NEC 
Spinwriter print packages. A utility 
program that converts The Electric 
Pencil to CP/M to Pencil files, called 
CONVERT, is only $35. 

Features 

• CP/M, IMDOS and HELIOS compatible 

• Supports four disk drives 

• Dynamic print formatting 

• DIABLO and NEC printer packages 

• Multi-column formatting in one pass 

• Print value chaining 

• Page-at-a-time scrolling 

• Bidirectional multispeed scrolling con- 
trols 

• Subsystem with print value scoreboard 

• Automatic word and record number 
tally 

• Cassette backup for additional storage 

• Full margin control 

• End-of-page control 

• Non-printing text commenting 

• Line and paragraph indentation 

• Centering 

• Underlining 

• Bold face 

Upgrading policy 

Any version of The Electric Pencil 



Have we got a version 
for you? 

The Electric Pencil II operates 
with any 8080/Z80 based microcom- 
puter that supports a CP/M disk sys- 
tem and uses an Imsai VIO, Processor 
Tech. VDM-1, Polymorphic VTI, Solid 
State Music VB-1B or Vector Graphic 
video interface. REX versions also 
available. Specify when using CP/M 
that has been modified for Micropolis 
or North Star disk systems as follows: 
for North star add suffix A to version 
number; for Micropolis add suffix B, 



e.g., 


SS-IIA, DV-IIB. 




Vers. 


Video 


Printer 


Price 


SS-II 


SOL 


TTY or similar 


$225. 


SP-II 


VTI 


TTY or similar 


225. 


SV-II 


VDM 


TTY or similar 


225. 


SR I I 


REX 


TTY or similar 


250. 


Sill 


VIO 


TTY or similar 


250. 


DSN 


SOL 


Diablo 1610/20 


275. 


DP I I 


VTI 


Diablo 1610/20 


275. 


DV-II 


VDM 


Diablo 1610/20 


275. 


DR-II 


REX 


Diablo 1610/20 


300. 


DIM 


VIO 


Diablo 1610/20 


300. 


NS-II 


SOL 


NEC Spinwriter 


275. 


NP-II 


VTI 


N EC Spinwriter 


275. 


N VI I 


VDM 


NEC Spinwriter 


275. 


NR-II 


REX 


NEC Spinwriter 


300. 


Nl-ll 


VIO 


NEC Spinwriter 


300. 


SSH 


SOL 


Helios/TTY 


250. 


DSH 


SOL 


Helios/Diablo 


300. 




MICHAEL SHRAYER SOFTWARE, INC. 

1253 Vista Superba Drive 
Glendale, CA. 91205 

(213) 956-1593 
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may be upgraded at any time by sim- 
ply returning the original disk or cas- 
sette and the price difference between 
versions, plus $15 to Michael Shrayer 
Software. Only the originally purchas- 
ed cassette or diskette will be accepted 
for upgrading under this policy. 



Attention: TRS-80 Users! 

The Electric Pencil has been de- 
signed to work with both Level I 
(16K system) and Level II mod- 
els of the TRS-80, and with vir- 
tually any printer you choose. 
Two versions, one for use with 
cassette, and one for use with 
disk, are available on cassette. 
The TRS-80 disk version is easily tran- 
sferred to disk and is fully interactive 
with the READ, WRITE, DIR, and 
KILL routines of TRSDOS 2.1. 
Version Stora ge Price 

TRC Cassette $100. 
TRD Disk $150. 



Demand a demo Srom your dealer ! 



Reader Service— see page 1 79 
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New Life 
for Our Altair 



It's two years later. Whatever happened to those Altairs? 



Harley Dyk 

Computer Math Instructor 
Mona Shores High School 
Muskegon Ml 49441 



This article is a follow-up to 
my June 1977 Kilobaud ar- 
tide ("Put a Micro in Your 
School," p. 38), which outlined 
the acquisition of two Altair 
8800A computers (bought in 
the summer of 1976) to use in 
my computer math classes. 
The purchase consisted of the 
two computers, a CRT, a Tele- 
type and two cassette record- 
ers. 

I should first report that the 
computers have done every- 
thing I anticipated. The only 
downtime we experienced was 
when BASIC would die, or a 
power failure would wipe it out, 
and loading (toggling the boot- 
strap loader, etc.) would take 
about 10 minutes. Even both of 
the infamous Mits ACR boards 
(the reportedly undependable, 
obsolete design) have worked 
flawlessly for two school years 
as a cassette interface. We did 
use premium audio tape, and 
each student had his own tape, 
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which was kept in the class- 
room to avoid significant tem- 
perature changes and possible 
damage from being dropped in 
the sand or dirt. 

The only hardware problem 
we encountered in two years 
was during the operation of a 
computer dating program when 
occasionally someone's name 
would lose a character. A mem- 
ory test revealed that memory 
location 13038 on the 16K 
static memory board had some 
bad bits. Our decision to try 
time and materials on our sys- 
tem has worked out well. 

The equipment was picked to 
accommodate an average of 25 
students who had been taking 
the class each year. The equip- 
ment (with two on-line users) 
proved to be adequate the first 
year. However, the second year 
began with 47 students, and the 
only improvement in equipment 
was a Lear Siegler ADM-3A to 
use in place of the Teletype 
(ASR-33) terminal. 

With this configuration, the 
CRTs were used most of the 
time and the Teletype was used 
only when hard copy was de- 
sired. It was also used (off line) 
so students could put their first 



version of a program on paper 
tape for later loading into the 
computer. However, we still 
had only two on-line terminals 
for 47 students. We managed 
only because we were fortunate 
that half of the students had a 
free hour when the computers 
were available, and these stu- 
dents were willing to work on 
the computer then. 

Where Do We Go from Here? 

The fall of 1977 found me re- 
searching what we needed to 
get at least two more terminals 
on-line. The PET and TRS-80 
were available, but not enough 
was known about them yet and 
the peripheral situation was 
very gray at that time. 

I wanted to accomplish three 
goals with new equipment: (1) 
provide two or three more on- 
line terminals; (2) increase the 
speed of program storage and 
retrieval; (3) increase hard-copy 
speed. The equipment had to 
be compatible with what we 
had. Buying two or three PETs 
or TRS-80S would have taken 
care of the first goal but left us 
with incompatible cassette- 
tape formats. It would have 
given us two unidentical BA- 



SICS, and the hard-copy situa- 
tion was not totally clear for 
these systems at that time. 

Time-sharing seemed a real 
possibility since it was avail- 
able for the Altair. If you have 
watched the blinking lights on 
an Altair in a single-user sys- 
tem while students are enter- 
ing, debugging and running 
programs, the computer is loaf- 
ing 80-90 percent of the time. 
Why not run several users off 
the same mainframe and utilize 
its power? 

With the equipment we had, 
time-sharing, a floppy disk, two 
more CRTs and a printer was 
the best way to proceed. Of 
course, the time-sharing sys- 
tem involved more I/O boards, 
more memory, etc. In fact, It 
meant an Altair with 13 full 
slots rather than the four we 
had full. 

Ask and You Shall Receive 

Spring 1978 found me asking 
for an additional $8600 worth of 
equipment at a school board 
meeting. The meeting went as 
well as could be expected. The 
purchase of the additional 
equipment was approved with 
hardly a question. 



L-R: Students Tim Fullmer, Scott Fisher, Jeff Cramer, Judy Stuhan and Jeannine Vandonkelaar working on our system. 

(Photo by Gary Reed) 



I guess the success of the 
program and an almost 100 per- 
cent increase in enrollment for 
the class helped convince the 
board that we needed more 
equipment. Another selling 
point was that another user 
could be added to the system 
with only the additional cost of 
a terminal. 

The Equipment 

The printer we chose was the 
Texas Instruments 810. The ba- 
sic model (uppercase only) sold 
for $1895 and handled paper up 
to 132 char, (tractor feed) and 
printed at 150 cps. This seemed 
the best buy in printers. It is an 
excellent value, if your applica- 
tion can tolerate the dot matrix 
quality. I have seen the printer 
advertised recently for $1695. 

The disk was the new Mits 
3202 dual floppy. This is their 
first dual floppy and, at 80 lbs, it 
is a sturdy piece of equipment. 
It seems better built than their 
older single drives. 

After talking to several peo- 
ple (including people at three 
other installations in Michigan 
that were using Mits Time-shar- 
ing) and after considering the 
good advice of Peter Blond 



(owner of the Computer Store 
of Ann Arbor), we decided to get 
the dual floppy rather than a 
single. The ability to copy disk- 
ettes is a valuable feature, and 
with several users depending 
on the system, one drive out of 
alignment would leave half of 
the disk usable until the other 
half could be repaired. 

I chose the Microterm ACT- 
IVB for the CRTs. For the same 
cost as the ADM-3A, the Micro- 
term has the same features 
plus better cursor control, a lo- 
cal mode, printer port, number 
pad and lowercase. 

Ordering and Delivery 

We ordered the equipment 
about June 1, and I lovingly put 
one of our faithful 8800As in the 
mail to Ann Arbor for rebuild- 
ing. Peter Blond had strongly 
suggested that the power sup- 
ply of our "A" be replaced with 
the "B" power supply. I guess 
the main reason we did not 
want to skimp on the power 
supply or disk was to forestall 
the 2 1/2 hours drive (by car) to 
Ann Arbor. (It is nice to have a 
reliable system . . . particularly 
when 45 students cry when it is 
not working.) 



The system came about two 
weeks after school started, 
about the time the students 
were sick of flowcharting and 
watching demonstrations on 
our single-user system. Mits 
Time-sharing 1.1 (without files) 
had been out over a year, and 
was what we had ordered, but 
we were asked to be an Alpha 
test site for a preliminary ver- 
sion of Time-sharing 2.0 with 
files. Of course we agreed. The 
JIS 2.0 went on the market in 
early 1979. 

Using the System 

After five months of using the 
system, we loved it. We used to 
load 10.2K of BASIC in seven 
minutes from cassette after 
toggling in the bootstrap loader. 
The T/S BASIC 2.0 loads in about 
5 seconds from the disk. An 
Autostart board holds the boot- 
strap in ROM. The T/S BASIC 
2.0 occupies over 28K and is the 
full Extended Mits Disk BASIC 
complete with sequential and 
random files. 

After the bootstrap load, the 
system must be initialized. At 
this point, the available RAM is 
divided among the users, the 
number of users (up to eight) is 



picked, the users are placed at 
priority levels, and the number 
of sequential and random files 
per user is picked. 

Our system with the full 64K 
leaves about 36K available for 
the four users. After memory 
for buffers, string space, swap 
areas, etc., we are left with an 
average of 7.7K for each of our 
four users. We are presently 
running three users at 6.6K 
each and one user at 11K. You 
could increase the memory by 
using T/S 1.1, and, of course, 
the memory can be divided as 
desired at initialization time. 

The T/S BASIC with the dual 
floppy makes a beautiful sys- 
tem for the students saving and 
loading programs. I am using 
two diskettes for 45 students, 
which allows storage of a maxi- 
mum of 560 programs for a total 
of over 570K bytes. Obviously 
this averages out to a little over 
1K per program, and certainly 
some programs will be over 
that, so I recommend that each 
student keep a maximum of 
seven or eight programs on the 
disk. 

Using the same two diskettes 
all day allows a student to work 
on the system during any free 
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LEAR SIEGLER 
ADM- 3 
TERMINAL 



LEAR SIEGLER 
ADM - 3 
TERMINAL 



TEXAS 

INSTRUMENTS 
810 PRINTER 



MITS ALTAIR 8800A 
MICROCOMPUTER -64K 
MITS TIMESHARING 
EXT DISK BASIC 
VER. 2.0 



MICRO -TERM 
ACT- IV-B 
TERMINAL 




MITS 


3202 


DUAL 


FLOPPY 


DISK 





MICRO - TERM 
ACT -IV-B 
TERMINAL 



PANASONIC 
CASSETTE 
RECORDER 



TELETYPE 
ASR - 33 
TERMINAL 




MITS ALTAIR 8800A 




PANASONIC 
CASSETTE 
RECORDER 




MICROCOMPUTER - 24K 
MITS EXT. BASIC 
VER 40 




PAPER TAPE 





Fig. 1. System configuration. 



hour or after school and have 
his programs available instant- 
ly. It also means the students 
do not have to handle the disk- 
ettes, which I believe will help 
in maintaining a reliable disk 
system. I am all for hands-on 
experience, but when one stu- 
dent can mess up a disk by im- 
proper handling of a diskette 
with filthy hands, thereby in- 
conveniencing 44 other stu- 
dents, I draw the line. 

With all students able to ac- 
cess the disk, some sort of pro- 
tection is needed. This is pro- 
vided by the T/S software, and 
each student must use a pass- 
word to save, load and kill pro- 
grams. Degrees of protection 
are provided so that the instruc- 
tor can put programs on the 
system, programs that are us- 
able by the students but cannot 
be killed or altered by the stu- 
dents. 

Our system is also versatile. 
Besides the obvious advan- 
tages of disk, we can use cas- 
sette in the single-user mode to 
take old cassette programs and 
store them on disk in the single- 
user mode. Then the disk can 
be read in the T/S mode. The 
Teletype with paper tape can be 
switched into the T/S system 
(see Fig. 1) so software avail- 
able on paper tape can be read 
in and placed on disk. 

I plan to require each student 
to do at least one program us- 
ing paper tape and one pro- 
gram using cassette on the sin- 
gle-user system with the Tele- 
type. I think the more exposure 
I can give them to different stor- 
age and retrieval methods, the 



more valuable the class will be 
to them. They will truly appreci- 
ate the disk and CRTs after 
working on the Teletype with 
paper tape or cassette. 

Conclusion 

Is a T/S system a viable alter- 
native or even competitive with 
several single-user TRS-80s or 
PETs? I guess that depends on 
the individual situation. We be- 
gan choosing equipment and 
made our first purchase in the 
spring of 1976 when Mits was 
clearly the leader. That we had 
some of their equipment clearly 
influenced us when we were 
looking for more equipment. 

Now that Mits has moved on 
to the small-business market 
(and does not even make kits 
anymore), there are many other 
companies and configurations 
to choose from. Yet an Altair 
8800B with eight users, dual 
disk, 150 cps printer and eight 



CRTs can be purchased for un- 
der $2000 per user. This cost in- 
creases to about $2850 per user 
for four users, which is a better 
situation with respect to mem- 
ory and response time. This can 
be compared to a TRS-80 4K 
Level II with quick printer and 
cassette for about $1 500, or the 
TRS-80 16K Level II with quick 
printer and mini-disk for about 
$2300. So at the four-user level 
the prices are in the same ball 
park, and four mini-disks would 
not give the same storage as a 
full-size dual unit. 

Obviously response time 
would be slower with the T/S 
system compared to the single- 
user configuration, but in our 
four-user situation, response 
time has been no problem. All 
jobs are worked on "simulta- 
neously" (the computer works 
on the user's jobs in .1 second 
slices), and it is seldom that all 
four users are crunching num- 
bers at the same time. 

A typical situation finds one 
user entering a program from 
the keyboard, one user listing 
his program, one user running 
his program, and one user star- 
ing at the CRT trying to figure 
out what he did wrong. I can see 
that eight users could degrade 
response time, especially if two 
or three users were crunching 
numbers. Table 1 shows exact- 
ly what to expect when two, 
three or four users do time-con- 
suming jobs. 

The argument that all users 
are down when a T/S system 
crashes is an important consid- 
eration and applies here. I can 



only respond to that after we 
have used our system for some 
time and see how reliable it is. 
Had we purchased several sin- 
gle-user micros, we probably 
would have had better graph- 
ics, but I am not convinced that 
I need graphics to teach the 
logic of programming. 

I think response time will im- 
prove in T/S systems as the 
newer, faster chips come out 
and the CPU frequencies rise 
. . . and possibly as the 8-bit 
machine becomes rare. I can 
envision a 16-bit machine (if the 
people in the Tl organization 
ever get one on the market) as 
fast in a T/S mode with eight 
users as a single-user 8080 ma- 
chine now. 

I believe there is a market for 
the T/S configuration. It may 
not be for the mass market or 
average consumer, at least not 
yet. I heard of a family (who 
owned an Altair, disk, etc.) that 
bought time-sharing. It was one 
way the father could get back 
on his machine without having 
to ask his children and wife to 
get lost. Who knows— in five 
years micros may come stan- 
dard with the possibility of 
three or four simultaneous 
users. 

We like our T/S system— we 
now have accessibility to the 
high-speed disk, we can print 
most programs in a matter of 
seconds, our Altair has been 
saved from obsolescence, and 
where else can you play Battle- 
ship, Star Trek, Hangman and 
monopoly simultaneously 
against an 8080 chip?B 



Program: 

10 FOR X = 1 TO 10000 
20 NEXT 

Time to run program in single-user BASIC: 14.5 seconds 

Mits 8K Ver. 4.0 

Time to run same program in Time-share system: Mits T/S Ver. 2.0 

# of users Time taken for Average time 

running program each user to complete job to complete job once 

1 16.6 sec. 

2 38.4 sec. 16.6 sec. 

3 57.5 sec. 19.2 sec. 

4 76.8 sec. 19.2 sec. 



Table 1. 
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WE'VE GOT THE BUG, 

( THE NEW MOTOROLA TV BUG, THAT IS ! ) 



WO 



By now you've probably 
read the article in this issue 
of Kilobaud about Motorola's 
new fantastic Miro Chroma 68. 
It is the latest in TV Bugs which 
enables you to hook up directly to your 
own standard color TV with the fewest 
of parts 

Micro Chroma 68 kit includes: 
MC1 372— Color TV video modulator. 
MC6821— Peripheral interface adapter. 
MC6808— Microprocessor with clock. 
MC6846-Rom-l/0-Timer. 
MC6847— Video display generator. 
MC6850— Asynchronous communications 
interface adapter. 

Also includes printed circuit board and 
data sheets on all above mentioned LSI. 



MOO 
CHPOMh 
68 



Mmm* - msttm 




IDOTOROLRS 
ITIICROPROEESSOR 
TO OLD - TELEVISION 
INTERFRCE CHIP 5ET 

WITH TU BUG 
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IN STOCK AND NOW AVAILABLE 
THROUGH AUSTIN ELECTRONICS. 




AND WE'VE GOT THE PARTS KIT! 




^A79 



We at Austin Electronics went one step 
further and put together a parts kit of 
all support devices. These parts for the 
average enthusiast would be very diffi- 
cult to find and expensive. We've made 
it easy and substantially less expensive. 

Bug kit II comes complete with all com- 
ponents necessary for on board operation 
Including (6) 2114 rams. 

BUG KIT II $149.95 

MICRO CHROMA 68 KIT $129.95 

PC BOARD SEPERATE -$45.00 

ADDITIONAL 2114 RAMS -$8.50 

BUY THE MICRO CHROMA 68 AND 
THE BUG KIT II NOW SAVE $15.00. 

SEND FOR OUR NEW CATALOG 
WHICH INCLUDES GREAT BARGAINS 
ON ASCII KEYBOARDS, MODEMS, 
COMPUTER POWER SUPPLIES, ETC. 



AUSTIN ELECTRONICS 





1536 EAST ANDERSON LN. 
SUITE E 

AUSTIN, TEXAS 78752 

1-512-836-9677 



TERMS: Check or money order, 
NO COD's. Texas residents add 
5% sales tax. Overseas countries 
add $5.00 for surface rates. 
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TVBUG 



Motorola has borne another in a long line of BUGS. 



Tim Ah t ens 
7405 Ladybug St. 
Austin TX 78744 



Motorola has given birth to 
a new bug: TVBUG. From 
the very beginning, the easiest 
way to use the MC6800 series 
microprocessors and peripher- 
als was through the different 
"BUGs," or developmental firm- 
ware provided from Motorola. 
These ranged from the original 
MIKBUG to MINIBUG II to MIK- 
BUG 2.0 to the new TVBUG. This 
latest bug enables you to hook 
up to a standard color TV with a 
minimal number of parts. 

Traditionally, Motorola's mi- 
crocomponent division has not 
been overly active in the hobby 
market, mainly because of the 
difficulties in marketing small 
quantities. Since the MEK6800- 
D2 kit sold well in both the OEM 
and hobbyist market, other sys- 
tems that the hobbyist can find 
useful are underway in Austin. 
One of these projects is TVBUG. 
The following pages describe 
how to build and use this sys- 
tem. This kit has great potential 
for both software generation 
and general games-type usage. 

One of the main advantages 
of the TVBUG system is sim- 
plicity. One small printed cir- 
cuit card can contain an entire 
microprocessor system with 
color-graphics display capabili- 
ties, 8K of user RAM, 6K of dis- 
play RAM and a complete Kan- 
sas City (KC) Standard audio- 
cassette-tape interface. By 
connecting a standard ASCII 
keyboard and standard televi- 



sion set to the board, a com- 
plete system is born. 

The system is composed of 
the following major pieces of 
hardware: 

MC6808 MPU with clock 
MC6847 Color Video Display 
Generator 

MC6846P3 TVBUG with I/O and 
Timer 

MC6821 Peripheral Interface 
Adapter 

MC6850 Asynchronous Com- 
munication Interface Adapter 
MC1372 Color RF (Radio Fre- 
quency) Video Modulator 

Of course, external "glue" or 
hardware such as buffers and 
gates is required, but the above- 
mentioned parts represent the 
major portion of the chips. 

This system can be wire- 
wrapped or built on a printed 
circuit board. Either is satisfac- 
tory and will provide a nice 
home-computer system. If you 
have been waiting for the easi- 
est and least expensive hobby 
system, this is it! 

Before describing how to 
hook it up, let's first go into 
TVBUG's insides to see how it 
works. 

System Hardware 

The TVBUG system as shown 
in Fig. 1 is configured for a mini- 
mum hardware application. This 
system includes the MC6808 
Microprocessor, ROM with TV- 
BUG 1 .2, I/O, the MC6846 Timer, 
MC6821 PIA, MC6850 ACIA for 
serial I/O, the MC6847 Video 
Display Generator and an 
MC1372 Video RF Modulator. In 
addition to this, the schematic 
shows 1K byte of RAM for dis- 
play, the stack RAM area and 



the user RAM. A KC Standard 
300 baud cassette tape inter- 
face for ease of program stor- 
age is also shown. 

Basic Operation 

The new MC6808 (micropro- 
cessor with clock) is used as 
the microprocessor and is cou- 
pled with the MC6846P3 (ROM, 
I/O and timer) for a permanent 
monitor system. The MC6846P3 
(TVBUG) has been programmed 
to "talk" to the MC6847 VDG 
display RAM as an output port, 
and a standard ASCII keyboard 
is connected to the MC6821 for 
data input. The actual hookup 
of the MPU is standard to al- 
most any dedicated system 
with a few exceptions. The 
MCM2114s cannot have the 
R/W pulse applied to them dur- 
ing the normal MC680X cycle, 
as any data on the bus will be 
written to the RAM. To solve 
this problem, the combination 
of 02 with R/W will provide a de- 
layed R/W pulse to be within 
the MCM2114 specifications. 

All address decoding for 8K 
bytes of RAM has been done on 
board by use of the 74LS138 
three-to-eight line decoder. With 
the decoding scheme shown, 
you can place up to 8K bytes of 
user RAM on the bus without 
further decoding, and decoding 
for every 1K block of memory 
from $D000 to $FFFF has also 
been provided. This latter de- 
coding will provide you with an 
option of including up to an ad- 
ditional 5K bytes of display 
RAM to utilize the full 256 x 192 
element graphic mode of the 
MC6847. 

One note of caution though: 
No additional decoding (i.e., 



74LS138s) can be supported by 
the higher-order address bus 
lines without using the tradi- 
tional bus extenders. An alter- 
native to this problem is to per- 
form a different decode with 
the present 138s and use MCM- 
6641's (4K x 1)RAM chips. This 
would mean that additional 
RAM could be added, but only 
in 4K blocks. MCM2114s were 
used in this project because of 
their ability to be added in 1K 
block increments, thereby re- 
ducing the initial cost of the 
project. 

The Break key on the board, 
through the use of cross-cou- 
pled NAND gates, provides an 
NMI (non-maskable interrupt) 
input with a debounced key 
closure. This switch will cause 
the current contents of the reg- 
isters within the MPU to be dis- 
played on the TV screen. 

The RESET is a normally open 
switch that does not need to be 
debounced due to the RC time 
constant of the 3.3k Ohms and 
100 uF capacitor and the 
Schmitt trigger input on the 
MC6808. 

The MC6821 PIA is config- 
ured to receive key closures 
from a standard ASCII key- 
board. The negative-going 
strobe must be at least 100 ms 
due to the type of polling used 
to scan for a keyboard input. 
Perhaps a more conventional 
way to poll the keyboard would 
have been through the use of 
the PIA's IRQ line; but by dedi- 
cating the IRQ vector to a key- 
board input routine, the capa- 
bility of using this line for a user 
function would have been lost. 

Although the ACIA in this 
system is dedicated to a KC 
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Standard tape interface unit, 
you can switch the inputs and 
outputs to provide a different 
use for the serial I/O port. 

In the transmit mode, the 
clock for the ACIA, and tone for 
the KC Standard, is provided by 
an MC1455. This 4800 Hz is fed 
into the ttartsmft dicuttry and, 
when combined with the TX 
(transmit) data, provides the 
traditional 2400 Hz for a Mark 
(1) and 1200 Hz for Space (0) re- 
quired by the KC Standard. This 
output data is not the S1-S9 
data format used by some other 
systems, but is a binary format 
that is compatible with the 
many Motorola MEK6800D2 kits 
now in use. The speaker audio 
is brought onto the board and 
fed into the input of an 
MC14584. This hex Schmitt trig- 
ger provides approximately 0.5 
volts of hysteresis when oper- 
ated at 5 volts, and it does an 
excellent job of squaring up the 
incoming audio tones. 

Following this squaring of 
the tones, the data is processed 
and fed into the RX (receive) 
data pin of the ACIA. Connect- 
ed to this is a leading edge de- 
tector which is used to reset 
the binary counter that feeds 
the RX clock signal. By doing 
the clock recovery in this man- 
ner, the binary counter is as- 
sured to be in synchronization 
with the data and to provide the 
proper clock pulse to the ACIA 
at the correct time. 

The cassette interface pro- 
vided in this documentation 
has proven to be an effective 
and reliable method for gener- 
ating and recovering data from 
audio tapes, while using only 
six CMOS packages. 

The VDG and 
Associated Circuitry 

The MC6847 VDG operates 
like a microprocessor. It ac- 
cesses its own RAM by putting 
out the specific addresses on 
the bus. Because of this, the 
VDG address bus must be sepa- 
rate from the MPU's address 
bus, but both must have the 
ability to address the common 
display RAM. By using the 8T97 
Tri-state buffers on the address 
lines— wherever the "A" signal 
goes low, signifying that the 
MPU is talking to the display 



RAM— the VDG is turned off. In 
addition, the bidirectional data- 
bus buffers must have the 
same type of control. The other 
inverters and NAND gates (U19- 
A, B and U16-A, B, C) provide 
the display MCM21 14s with the 
correct R/W signal. The VDG di- 
rectly generates the chromi- 
nance and luminance analog 
(R-Y, B-Y, Y) output levels to be 
fed to the MC1372 rf modulator. 

The new MC1372 modulator 
contains a chroma subcarrier 
oscillator (3.579 MHz to be used 
as a system clock) and all other 
circuitry necessary to support 
direct rf modulation to any 
standard color-television set. 
As shown in Fig. 1, the MC1372 
clock is buffered and fed direct- 
ly to the MC6847 and MC6808 
EXTAL inputs where it is used 
as a system clock. This pro- 
vides an internal system clock 
of approximately 895 kHz (02). 

The Tank L-C values shown 
(56 pF and .1 uH) will provide a 
center frequency of 67.25 MHz 
(channel 4). The component val- 
ues required for channel 3 oper- 
ation are 75 pF and .1 uH. This 
provides a center frequency of 
63 MHz. The 75 Ohm output 
may be fed directly to the set or 
through a 75 to 300 Ohm match- 
ing transformer available wher- 
ever televisions or electronic 
components are sold. Either 
method must include a 60 db 
switch to minimize rf radiation 
problems (TVI). This assures 
that the antenna is disconnect- 
ed while you use TVBUG. 

Construction Hints 

Several devices in Fig. 1 re- 
quire adjustment; these in- 
clude L1, R10, C4 and R6. The 
following is a tune-up proce- 
dure for these. 

The value of L1 determines 
the frequency of operation — in 
other words, which channel you 
are on. This coil can be bought 
as a .1 uH tuneable coil or fabri- 
cated on almost any type of coil 
form that uses a ferrite slug for 
tuning. The prototypes were 
made on forms 1/8 inch in diam- 
eter with 3 1/2 turns of #30 
gauge wire-wrap. 

After you have placed the 
coil in the circuit, turn the tele- 
vision on to the desired channel 
(3 or 4) and turn the slug until a 



picture is presented on the 
screen. If confetti appears on 
the set, the coil could possibly 
be resonating at the wrong fre- 
quency. Change the channels 
until you see a clear picture. 
Turning the slug down into the 
coil lowers the frequency (and 
channel), and unscrewing it 
produces the opposite effect. If 
the picture is on an undesired 
channel, lower the frequency 
by adding one or two more 
turns. 



The duty cycle adjustment 
varies the actual duty cycle of 
the 3.58 MHz clock. This is an 
optional part, since the MC1372 
is internally set for a 50 percent 
duty cycle. Adjustment should 
be made while observing a pic- 
ture and tuning the pot until 
you find the best picture. 

Y1's frequency adjustment 
trimmer, C4, should be set for 
3.57954 MHz with a frequency 
counter or adjusted until the 
television set responds with 



Integrated Circuits: LSI, MSI, SSI 

Manufacturer 
Motorola 



3ty 


Part* 


Function 




MC6847P 


VDG 




MC6808P 


MPU 




MC6821P 


PIA 




MC6846P3 


TV BUG-RI/OT 




MC6850P 


ACIA 


6 


MCM2114 


RAM 


1 


MC1372P 


RF Modulator 


2 


MC6887P 


8T97 


2 


MC6889P 


8T28 


3 


MC74LS138P 


3 to 8 Decoder 


3 


MC74LS00P 


QUAD NAND 


1 


MC74LS04P 


Hex Inverter 


1 


MC1455P 


Oscillator 






Integrated Circu 


2 


MC14013BP 


Dual D F-F 


1 


MC14040BP 


12 Bit Counter 


1 


MC14584BP 


Hex Schmitt Inv 


1 


MC14070BP 


EXOR 


1 


MC14001BP 


NOR 



i 



Motorola 

I 



Designation 

U3 
U1 
U2 
U4 
U15 
U9-U14 

U20 
U5.U6 
U7.U8 
U28,U29,U30 
U17.U18.U19 
U16 
U27 

U25.U26 
U24 
U22 
U21 
U23 





Resistors (1/4 W, ±5% composition): 




Qty Value: (Q) 


Designation 




1 33k 


R27 




1 13k 


R11 




4 240 


R1,R2,R3,R28 




2 5.6k 


R7.R14 




1 75 


R4 




1 22k 


R9 




1 370 


R15 




1 750 


R5 




2 10k 


R8.R13 




1 2k 


R19.R26 




1 20k 


R12 




6 3.3k 


R18.R21.R22, 






R20.R23.R24 




1 1k 


R17 




1 100k 


R16 




1 510 


R25 




Adjustable Resistors (1 turn, carbon film, 110%) 




1 10k 


R6 




1 5k 


R10 




Capacitors (in microfarads, 25 WV dc ± 10%, ceramic): 


Qty 


Value 


Designation 


12 


0.01 


C1,C2,C12,C13,C14,C15, 






C16,C17,C18.C19,C20,C25 


2 


100 (electrolytic) 16 V 


C15.C21 


1 


50 pF 


C5 


5 


0.1 


C6,C8,C11,C22,C23 


2 


.001 


C7.C24 


1 


.002 


C14 


1 


2700 pF 


C10 


1 


1500 pF 


C13 


1 


56 pF 


C3 


1 


.02 


C9 




Misc. Components 


Qty 


Component 


Designation 


1 


Variable Capacitor 9 to 35 pF C4 


1 


Crystal 3.57954 MHz 


Y1 


1 


Transistor 2N2222 


Q1 


1 


Keyboard-Cherry B70-05AB 




2 


Switch Momentary B8600 


S1.S2 


1 


Switch, DPDT, 60 dB separa 






tion @ rf 


S3 


1 


Transformer, 75 to 300 


T1 


2 


Diodes, IN 914 


D1.D2 



Parts list. 



49 



the correct colors. 

The audio cassette standard 
has an adjustment, R10, which 
should be tuned for best data at 
pin 2 of the ACIA. This adjusts a 
time constant, and you will no- 
tice some chopping of the 
waveform until this adjustment 
has been made. 

Care should be taken in parts 
placement, as there are several 
areas where there are low-level 
analog signals present. Fast 
digital signals do a good job of 
interfering with these, so keep 
as much space as possible be- 
tween them. Also be sure to 
adequately bypass as shown in 
Fig. 1. 

This minimum configuration 
provides a software and low- 
density (64 x 32 element) color- 
graphics development system. 
By expanding this system with 
a minimum number of compo- 
nents and enough support RAM 
(both display and user RAM), 
you can implement a full color- 
graphics system for any type of 
home computer, game or low- 
cost color-graphics system. 

Firmware 

The MC6846P3's ROM has 
been programmed with TVBUG 
—a system monitor that uses 
the MC6847 Video Display Gen- 
erator as an output device into 
a standard color-TV set. The to- 
tal package as shown in Fig. 1 
provides you with a complete 
debug/operating system, input 
interface to a standard parallel 
ASCII keyboard and a KC Stan- 
dard audio-cassette interface. 
The memory map of the TVBUG 
ROM and recommended RAM 
follows: 

$FFFF 

TVBUG 
ROM 

$F800 

6846 
I/O 

$F3FF 

STACK 
AREA 
(2K FREE) 

$F000 

FREE 

$E400 

6K DISPLAY 
RAM 

$CFFF 

USER RAM 

AREA 53K 



$2000 



$0000 



PROVIDED 
DECODING 



8K 



As you can see in the mem- 
ory map, there is ample "free" 
space to execute even large 
user programs. Since the area 
from $E800 to $EFFF is also 
free, it can be used to put addi- 
tional programs, such as disk 
operating system boots or stan- 
dard graphics display pack- 
ages, in EPROMs. 



Operation of TVBUG 

The following paragraphs de- 
lineate the use of, and some im- 
portant features of, TVBUG. 

Upon providing the system 
with 5 volts, the system exe- 
cutes a POWER-ON RESET, 
which initializes the entire sys- 
tem and prints the TV Bug-De- 
bug system message at the top 
of the television screen. The 
cursor flashes through all of 
the eight available colors pro- 
viding a blinking effect on the 



screen. The RESET button 
should be depressed anytime 
the program "blows away" or 
you wish to regain program 
control without displaying the 
internal CPU registers. 

The Break key is really a de- 
bounced switch that is con- 
nected to the NMI pin on the 
MC6808. Depressing this key 
will display the current con- 
tents of the registers in the CPU: 

cc b a x p s 
xx xx xx xxxx xxxx xxxx 



Fig. 1. MicroChroma 68 (TVBUG 1.2). 



MC74LS00 



♦ 5V 



BREAK 




CHERRY 
B70-05AB 
KEYBOARD 
(MODIFIED) 



ILK I 


20 


I2 HOME 


14 


15 RIGHT 


13 


14 LEFT 


12 


19 DOWN 


I I 


20 UP 


IO 


R STROBE 


9 


T BIT 7 


8 


6 BIT 6 


7 


5 BIT 5 


6 


4 BIT 4 


3 


3 BIT 3 


4 


2 BIT 2 


3 


I BIT I 


2 







6ND 

V CC 

PB4 

PB3 

PB2 

PBI 

PBO 

PA 7 

PA6 

PAS 

PA 4 

PA3 

PA 2 

PA I 

PAO 



50 



Where: CC is the condition code register 

B is the B Accumulator 

A is the A Accumulator 

X is the Index Register 

P is the Program Counter 

S is the Stack Pointer. 

Following either a power-up 
condition, pressing the RESET 
switch or BREAK key, a TVBUG 
and blinking cursor will be dis- 
played. TVBUG is ready for an 
input. 

TVBUG Commands 

The following is a list of com- 



mands. Each command is one 
letter followed by either an ad- 
dress or data. This information 
is always in hexadecimal form 
with leading zeros assumed. 
This means that only the last 
two or four digits will be used, 
depending on the command. 
The command is terminated by 
a non-hex entry (i.e., space bar) 
with the exception of the mem- 
ory examine-change mode in 
which a line feed will increment 
the address by one, and t will 



decrement the address by one. 

Load Function— This func- 
tion allows you to load a KC 
Standard binary-formatted au- 
dio-cassette tape. This includes 
tapes punched using Motorola's 
J-BUG monitor. To use this 
function: 

1. Type L. TVBUG will ask for 
an offset. 

2. Enter a 16-bit offset and type 
space. If no offset is required, 
type return. 



3. Turn cassette recorder on. 

4. Following recognition of 
data, the firmware will print the 
title of the tape, if any, and B for 
each 256 byte block. If the data 
is transferred to a location that 
either has no memory or a bad 
location, TVBUG will display 
the message "Memory Bad" 
and return to TVBUG program 
control. 

Punch Function— This func- 
tion allows you to store data 
from memory onto an audio 
cassette tape using the KC 
Standard. To use this function: 

1. Type P. TVBUG will then ask 
for a beginning address. 

2. Type the beginning address 
and a space. TVBUG will ask for 
the ending address. 

3. Type the ending address. 
TVBUG will then ask for a 
name. 

4. Type the name. It may be up 
to 32 characters long. If stan- 
dardization with the Motorola 
MEK6800D2 kit must be main- 
tained, do not include a B or G 
in the name, since these char- 
acters are interpreted by J-BUG 
as control characters. 

5. Type return and turn on the 
recorder. 

Verify Tape— This function is 
used to verify a punch or load 
operation. To use this function, 
you must perform a reset prior 
to use. 

1. Type V. TVBUG will respond 
and ask for an offset. If desired, 
enter an 8- or 16-bit address. 

2. Type a space and turn on the 
recorder. 

3. TVBUG will print the incom- 
ing title and B for each 256 bytes 
of data checked against the 
memory. If the data on the tape 
and the memory do not agree, 
TVBUG will print "Memory Bad" 
and return to TVBUG Program 
Control. 

Memory Change Function— 

This function will examine a lo- 
cation in memory, change con- 
tents if desired and return con- 
tents to memory. To use this 
function: 

1. Type M. 

2. Type the address to be 
changed and a line feed (lead- 
ing zeros may be omitted). 

3. TVBUG will print the address 
followed by the data in that lo- 
cation. If desired, enter the new 



DISPLAY RAM 
(MAX «6K) 
MCM2 I I 4 



<*5V 



<6ND 




NOTED 

1) ALL RESISTORS SHOWN 
ARE IN H, I/4W AND ±5% 

2) ALL CAPACITORS SHOWN 
ARE IN /»F, ±10%, CERAMIC 
OR DISC 
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L— Load KC Tape 
P— Punch KC Tape 

V— Verify KC Tape with Existing Memory 

M— Memory Change 

E— Examine Block of Memory 

Q— Quick Load of Hex Data 

F — Fill Memory Block 

O— Calculate Offset 

R— Display Contents of Target Stack 

Z— Clear Screen 

S— Set a Breakpoint with Address "N" 
U— Unset a Breakpoint with Address "N" 
D— Delete all Breakpoints 
B— Display all Breakpoints 
N— Next Instructions 

C— Continue Execution from Current Location 
T— Trace "N" Instructions 
!— User Defined Function #1 
"—User Defined Function #2 
#— User Defined Function #3 

TVBUG commands. 



data. A line feed will return data 
to memory and open the next 
location. To return to TVBUG, 
press the return key. 

Memory Examine Function— 

This function allows you to dis- 
play a block of memory on the 
screen. To use this function: 

1. Type E. 

2. TVBUG will respond by ask- 
ing for the beginning address. 

3. Type the beginning address 
and a space, and TVBUG will re- 
spond by asking for an ending 
address. 

4. Type the ending address and 
a space. 

5. TVBUG will print the begin- 
ning address and contents of 
the first eight memory loca- 
tions. Underneath the contents 
of each location is a period; if 
the data at that location is an 
ASCII character, it will replace 
the period. Each time a space is 
entered, the next eight loca- 
tions will be printed until it 
reaches the ending address, at 
which time TVBUG will regain 
control. 

Quick Load Function— This 
function allows you to enter 
blocks of hex data using the 
Memory Examine Function. To 
use this function: 

1. Type Q. TVBUG will ask for a 
beginning address. 

2. Type the beginning address 
and a space. TVBUG will ask for 
an ending address. 

3. Type the ending address and 
a return. TVBUG will print the 
beginning address and wait for 
data. 

4. Type the 8-bit hex data and 
follow with a space. The space 
will write the previously entered 
data into memory and open the 
next location. Following the 
eighth space, TVBUG will go to 
the next line and print the ad- 
dress of the ninth location and 
wait for data. When the ending 
address has been entered, TV- 
BUG will regain program con- 
trol. 

Memory Fill Function— This 
function allows you to fill a 
blocked memory with any spe- 
cified hexadecimal character. 
To use this function: 

1. Type F. TVBUG will ask for a 
beginning address. 

2. Type the beginning address 
and a space. TVBUG will ask for 



an ending address. 

3. Type the ending address and 
a space. TVBUG will ask for a 
character. 

4. Type the character and a 
space. TVBUG will write the 
character into each of the de- 
fined memory addresses, then 
return to TVBUG. 

Offset Calculation Function 

—This function allows you to 
calculate up to 16-bit offsets. 
Offsets outside two's comple- 
ment limits will be printed fol- 
lowed by the message TOO 
FAR. This applies only to branch 
instructions. For calculations 
of KC tapes, add two to the re- 
sultant, which includes the be- 
ginning and ending address in 
a branch instruction. To use 
this function: 

1. Type O. TVBUG will ask for 
the beginning address. 

2. Type the beginning address 
and a space. TVBUG will ask for 
the ending address. 

3. Type the ending address and 
a return. TVBUG will print the 
offset and return to program 
control. Negative offsets will 
be printed as a 16-bit word. The 
least significant eight bits will 
be the offset. 

Print Contents of Stack— This 
function allows you to examine 
the MPU registers by reading 
them from the stack. To use the 
function: 

1. Type R. 

2. TVBUG will place the con- 
tents of the MPU register onto 
the stack RAM and then place 
them on the screen. 



3. The display will be: 

CC B A X P S 

XX XX XX XXXX XXXX XXXX 

Clear Screen Function— To 

use this function: 

1. Type Z. 

2. TVBUG will clear the screen 
and return to the top left-hand 
corner with the TVBUG re- 
sponse. 

Seven of the eighteen com- 
mands of TVBUG deal specifi- 
cally with the uses of break- 
points. They are as follows: 

Set a Breakpoint with an Ad- 
dress—To use this function: 

1. Type S followed by the ad- 
dress and a return. 

2. TVBUG will print the break- 
point address along with up to 
eight other breakpoints, then 
return to TVBUG. Breakpoints 
must be set in order, as the 
monitor will not rearrange them. 

Unset a Breakpoint with an 
Address— To use this function: 

1. Type U followed by the ad- 
dress. 

2. Firmware will remove the 
breakpoint and return to TV- 
BUG. 

Remove All Breakpoints— To 

use this function: 

1. Type D and return. 

2. TVBUG will remove all break- 
points and return to TVBUG 
program control. 

Print Out All Breakpoints— To 

use this function: 

1. Type B. 

2. Firmware will print out all 
breakpoints and return to TV- 
BUG. 



Next Instruction— This com- 
mand allows you to single-step 
through a series of instruc- 
tions. To use this function: 

1. Type N. 

2. TVBUG will execute the next 
instruction and print the con- 
tents of the stack. 

Continue— The Continue 
command is used to stop the 
program from breakpoint to 
breakpoint. To use this func- 
tion: 

1. Type C. 

2. Firmware will execute pro- 
gram from current location to 
the next breakpoint and print 
out contents of stack. 

Trace "N" Instructions— This 
command works exactly like 
Next Instruction, except after 
entering T: 

1. Enter the number of instruc- 
tions to be traced and a return. 

2. TVBUG will print out the con- 
tents of the target stack after 
each instruction, then return to 
program control. 

User Function !, " and #— 

These functions are used for 
one key call-up of specific rou- 
tines. To use these functions: 

1. For user number one func- 
tion, enter the starting loca- 
tions, first high then low byte, 
of the routine into memory lo- 
cations $F397 and $F398. 

2. For number two function, 
use locations $F39A and 
$F39B. 

3. For number three function, 
use locations $F39D and $F39E. 

By doing this, the call-up of 
specific programs can be ac- 
complished by merely pressing 
one key. 

Some Other 
Functions of Interest 

SWI, IRQ, NMI— The same 
way the user 1, 2 and 3 func- 
tions are utilized, the SWI, IRQ 
and NMI vectors can be uti- 
lized. By supplying addresses 
in the following locations, pro- 
grams can be executed by vec- 
toring to any of the interrupt 
pointers: 

1. IRQ— $F37A, $F37B 

2. SWI— $F384, $F385 

3. NMI— $F380, $F381 

Note: All of the user func- 
tions must be loaded with the 
appropriate data following RE- 
SET. A RESET condition will re- 
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initialize this area in the stack. 

User Functions Input and Out- 
put—The purpose of these func- 
tions will allow additional input 
and output ports attached to a 
TVBUG system for a hard copy 
or additional CRTs. 

Input Routine. Each time the 
input routine goes around in a 
loop looking for an input from 
the keyboard, a subroutine lo- 
cated at locations $F390, $F391 
and $F392 is called. Since these 
all contain 39s (return from sub- 
routines), the program will jump 
back out and continue looking 
for a keyboard input. 

Suppose you have an exter- 
nal RS-232 device that is to be 
connected as an input. After 
performing the necessary hard- 
ware additions, you must 
change the software to allow 
this to happen. Placing 7E, 
XX,XX (where XX.XX is the loca- 
tion of the input subroutine) in- 
to locations $F390, $F391 and 
$F392, respectively, allows the 
input loop to look at the alter- 
nate input routine. 

There are several constraints 
in using this. Be sure to load 
the subroutine program before 
loading in the jump vectors, 
since the keyboard routine will 
go to this location. If nothing is 
there, the whole program will 
be destroyed. Place the vectors 
and JSR in the order $F392, 
$F391 , $F390, because after the 
39 in location 90 is replaced 
with a 7E, the program will au- 




SEC 




RTS 




CLC 








NO / CHECK 
CARRY 



Fig. 2. Flowchart for User Input Function. 



tomatically start executing. Be 
sure to end your subroutine 
with an RTS (39) and don't trap 
the routine; otherwise you can't 
use the keyboard until you have 
had an input from the peripher- 
al and it falls back through the 
loop. By the way, put the input 
character in the A accumulator. 
For further understanding of 
the routine, look at the flow- 
chart in Fig. 2. 

Output Routine. The user rou- 
tine is convenient for interfac- 
ing a hard-copy printer or extra 
peripheral. The jump vectors 
work the same and should be 
handled accordingly. These re- 
side at $F393, $F394 and $F395, 
where $F393 is the instruction 



(7E) and $F394 and $F395 are 
the high and low byte, respec- 
tively, of the subroutine ad- 
dress. Once again, end the rou- 
tine with an RTS, and if inter- 
facing to a printer, be sure to 
put in enough nulls for a CR, as 
TVBUG will output no nulls. See 
Fig. 3 for the flowchart. 

Conclusion 

Well, there you have it. Up un- 
til now, to own a computer you 
had to have lots of money, a 
Teletype/terminal or another TV 
set in the house to use as a 
monitor. This kit guarantees to 
have no blinking lights, multi- 
tudes of switches or any com- 
plicated methods of usage. A 




YES / USER 
VECTOR 



NO 



♦ RTS 



OUTPUT TO 
PRINTER. PUNCH 
MODEM. ETC 



T 



RTS 



Fig. 3. Flowchart for User Out- 
put Function. 

single 5 volt supply and your TV 
set is all you need. Maybe this 
should be part of the TVBUG 
challenge! Can you pull your 
family away from the tube to 
play with TVBUG? Of course, 
TVBUG works fine with that ex- 
tra black and white set, but the 
colors are weak! Plug it in, turn 
it on and watch TVBUG come 
alive in color before your eyes. 

It's easy to build, whether 
wire-wrapped or with the printed 
circuit board. The kit is called 
MicroChroma 68 or SCPROM02 
and is available from any Mo- 
torola distributor. Oh, by the 
way, the price for the board and 
LSI devices is around $129. 

Other applications of TVBUG 
include bus expansion, printer 
drivers, adaptation of common 
BASICS for TVBUG (SWTP, Tiny 
BASIC, Mits, Microsoft), easy 
expansion of TVBUG and even 
a version of a Morse code re- 
ceiver/transmitter terminal for 
ham operators. How many more 
can you think of?B 



RAID.. .gets the bugs out! 

Southern Systems off Birmingham's 

Real-time Assembler Interactive Debugger 

is the most sophisticated program develop- 
ment tool available for 8080 assembler 
programmers Proven through use in over 
two years of commercial program develop- 
ment, RAID provides a powerful arsenal of 
over 70 unique commands. 

In addition to the usual debug capabilities 
of examining or altering memory and regis- 
ters, setting breakpoints, and tracing pro- 
gram execution. RAID allows the user to 
select octal, decimal, hexadecimal. ASCII- 
character. ASCII-string, symbolic, or instruc- 
tion-mnemonic format for all RAID input and 
output. Simulation mode of program execu- 
tion virtually eliminates the possibility of 
lethal system crashes 

RAID is available on 8" floppy disk for 
CP/M 1 . ISIS-I 2 . or ISIS-II 2 operating 
systems Manual only $15 00 

Manual and 8" diskette $99 95 
Order now or write for more information 

SOUTHERN SYSTEMS 

off Birmingham 

Post Office Box 3373A ^ S87 

Birmingham. Alabama 35205 

1 Trademark of Digital Research 2 Trademark of Intel Corp 




TRS-80 LEVEL II AND DOS 



GENERAL SUBROUTINE FACILITIES GSF" 

Collection of fast easy-to-use machine language routines. 

IN MEMORY SORT with multiple variables and keys. 

ARRAY read/write to tape, compress/uncompress/move data. 

SCREEN scrolling, save screen displays, and more 

DM SORT PROGRAM OSP 

SORT/MERGE multi-diskette files. Fast and easy to use. 

MULTIPLE variables and keys. User input/output sort exists. 

Includes GSF machine language in memory sort. etc. 32 or 48K 
RENUMBER WITH REMODEL' - MERGE WITH PROLOAD" 

REnumber any section or an entire program. 

MOve program segments. DELete program lines. 

All line references readjusted as required. 

COMBINE programs with renumber and merge. 

LOAD or SAVE any portion of program from tape. 
COPY SYSTEM TAPES WITH COPSYS 

COPY and VERIFY machine language object tapes. 

MERGE object tapes to form single load module. 

Dealer Inquiries Invited 

REMODEL Order TS21 at $24.95 

REMODEL ♦ PROLOAD Order TS22 at $34.95 

GENERAL SUBROUTINE FACILITIES Order TS25 at $24.95 

DISK SORT PROGRAM Order TS26 at $34.95 
Must specify 16. 32 or 48K on above. System house discounts. 

COPSYS (Not DOS) Order TS24 at $14.95 

For TAPES that TEST best Order 10 ea at $14.95 

User Manuals $3.00 reUtndable on program purchase. 

F- D apct *^ R24 - -l3 1 Check. VISA. M/C. COD. 
n AU 1 1 COMWTES -3 I calif, residents add 6% 
702 Palmdale, Orange CA 92665 | (714) 637 -5016 



Scotch 



Diskettes 



BRAND 



Order Direct: 

2for $11.75 
5 for $26.45 

10 for $49.75 (Hard Box) 

Price Includes Shipping 

(Hawaii, Alaska & Canada add $1 00 shipping) 
VISA, Master Charge, Check, Money Order 

740-0 - 8" Soft Sector 
740-32-8" Hard (32) Sector 
744-0 - 5" Soft Sector 
744-10-5" Hard (10) Sector 
744-16 -5" Hard (16) Sector 

Mass residents add 5 % sales tax 



cpu 

I 99F 



COMPUTER 



UNLIMITED 

99 Reservoir St. Holden, MA 01520 

(617)829-2570 Div. of SCB Inc. 
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Marc I. Leavey, M.D. 
4006 Winlee Road 
Randallstown MD 21133 



Creative Tabulation 



This programming technique allows you to create right-justified columns (certainly a con- 
venient feature to have) and also gives your computer the capabilities of a larger system. 



0010 REM 

0020 REM * PROGRAM 1 * 

0030 REM « CREATIVE TABULATION * 

OC40 REM * * 

00 5 REM * MARC I • LEAVEY/ M.D. * 

0060 REM 

0070 DIGITS* 2:LINE»C 

0100 FRINT TABC 5); "A"J TAB( 25)** "B"; TABC 45) ; "C"; TABC 65); "D" 

0110 FRINT 

0120 READ N 

0130 IF N»0 GOTJ 9999 

014C REM 

0150 REM FIRST PRINT IT PLAIN 

016C REM 

017 PRINT TABC 2); N; 

0160 REM 

0190 REM NOV RIGHT JUSTIFY 

0200 REM 

0210 PRINT TABC 30-LENC STRSCN) ) ) ; N; 

0220 REM 

02 3 REM ADD A COLUMNED DOLLAR 

0240 REM 

02 5 PRINT TABC 40) ; "S"; 

0260 PRINT TABC 50-LENC STRSCN) ) ) ** N** 

0270 REM 

0280 REM OR A TIGHT ONE... 

029 C REM 

0300 PRINT TABC 70-LENC STRSCN) ) ) ; "S"; N 

0310 GOTO 120 

0320 REM 

0330 REM DATA STATEMENTS VI TH 

0340 REM THE NUMEERS TO PRINT 

0350 REM 

0360 DATA 10* 12. 3* 2* .6* 200. 54/ 56. 1 

03 7 DATA 5* 32.5673/99.3*0 
0400 REM 

9999 OJD 



Program 1. 



The utility of BASIC as a pro- 
gramming language these 
days is beyond question. Many 
programs being written involve 
money or other similar col- 
umned data. Unfortunately, 
most BASICS have only a TAB 
command to format columns of 
figures. This results in columns 
with the left margin justified 



and the right margin ragged 
(see Fig. 1a). A PRINT USING 
command, found in some inter- 
preters, can be used to put the 
numbers where you want them 
and even to append dollar signs, 
but this is not available in most 
small-system BASICS. 

By a creative use of the TAB 
command, coupled with the 



0010 REM 

0020 REM * PROGRAM 2 -- MAKE AN * 
0030 REM ♦ ACCOUNTING TYPE LIST * 
0040 REM * * 
0050 REM * MARC t • LEAVEY* M.D. * 
0060 REM *****««***«***«*«****««« 
0070 DIGITS* 2»LINE«0 

008 PRINT TABC 10); "LI ST M 

009 PRINT TABC 10);" "t PRINT 

0100 READ N 

01 10 IF N«0 GOTO 999 
0120 PRINT TABC7);"S"; 
0140 LET N1*ABSCN) 

0150 PRINT TABC 14-LENC STRSCN1) ) );N i; 
0160 IF N<0 THEN PRINT "-"; 
0170 PRINT 
0180 GOTO 100 

0200 DATA 1*22*43. 5*-55. 1*899. 77*-. 99*23. 4*-33* 
C999 END 



-. 1* 



Program 2. 



READY 
• RUN 



A 


B 


C 


D 


10.00 


10. CO 


S 10.00 


S 10. 00 


12. 30 


12. 30 


S 12.30 


S12. 30 


2. 00 


2*00 


S 2.00 


S2. 00 


0.60 


0*80 


S 0.80 


SO. 80 


200. 54 


200* 54 


S 200.54 


S200. 54 


56. 10 


56. 10 


S 56.10 


$56- 10 


5. 00 


5. 00 


S 5. 00 


S5. 00 


32. 56 


32. 56 


S 32.56 


S32. 56 


99 . 30 


99 . 30 


S 99.30 


S99. 30 



READ/ 
I 



Fig. 1. 



READY 




#RUN 






LI ST 




S 1 . 00 




S 22.00 




S 43.50 




S 55. 10 - 




S899.77 




S 0.99 - 




S 23.40 




S 33*00 - 




S 0.10- 


READY 




Program 2 sample run. 
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0010 REM ***♦*♦«****»»*#«****«*** 

002 REM * PROGRAM 3 - SIMULATE * 
0030 REM * THE •'DIGITS" COMMAND * 
0040 REM ♦ OF SWTPC BASIC ♦ 
0050 REM * * 
0060 REM * MARC l« LEAVEY* M • D • * 
0070 REM 

0100 INPUT "NUMBER* PLEASE*'* A 

0110 LET A1--C INT( A) -A) 

0120 LET AS«STRS(A1> 

0130 IF AK.01 TrfErt AS»"0.00" 

0140 IF LEN(AS>-4 GO TO 170 

0150 IF LEN(AS>>4 THIN AS-LEFTSC AS* 4) 

0160 IF LENCASX4 THEN AS* AS* "O" 

0170 LET AS-RI GHTSC AS* 3) 

0180 LET AS» STRS ( I NT< A) ) ♦ AS 

019 PRINT "DIGITIZED VERSION » AS 

0200 GOTO 100 

0999 END 

Program 3. 



ability to determine the length 
of a string, a standard, right- 
justified display is easy. One 
condition is the use of the DIG- 
ITS command, as found in 
SWTP BASIC, to truncate or fill 
the right of the decimal point to 
two places. I'll show a way to 
get around that later, but for 
now, bear with me. 

How TAB Works 

The TAB command operates 



by referencing the column to a 
set left margin, the argument of 
the TAB command. Thus if you 
say, "TAB(20)," the first charac- 
ter to be printed is at the 20th 
print position. What we will do 
is reference the last position, 
having ensured that all data 
has two decimal places, and 
subtract back to find where to 
start. 

Fig. 1b shows the result of 
this technique. See how nice 



READY 
#RUN 

NUMBER* PLEASE? 1 
DIGITIZED VERSION * 1.00 
NUMBER* PLEASE? 2.3 
DIGITIZED VERSION » 2*30 
NUMBER* PLEASE? • 34 
DIGITIZED VERSION ■ 0*34 
NUMBER* PLEASE? .01 
DIGITIZED VERSION * 0.01 
NUMBER* PLEASE? 678.99 2 
DIGITIZED VERSION * 673*99 
NUMBER* PLEASE? 10.228 
DIGITIZED VERSION ■ 10*22 
NUMBER* PLEASE? *C05 
DIGITIZED VERSION * 0*00 
NUMBER* PLEASE? 
READY 
# 

Program 3 sample run. 



the columns look! By a little 
more manipulation, nicely col- 
umned dollar signs can be 
added, as in Fig. 1c, or "tight" 
dollar signs (Fig. 1d). A little 
more manipulation can produce 
trailing minus signs, as used in 
accounting (see Program 2 
sample run). 

Program 1 produced all of the 
columns in Fig. 1. The REM 
statements tell you which is 
which. Similarly, the account- 



ing form in the Program 2 sam- 
ple run was produced by Pro- 
gram 2. 

The DIGITS Command 

I did promise to show you 
how to fake the DIGITS com- 
mand: Follow Program 3 for the 
steps. We first will extract the 
fractional part of the number by 
negating the subtraction of the 
integer from the number. This is 
converted into a string, and a 
series of string manipulations 
truncate or fill to two decimal 
places. 

The product of these manipu- 
lations is concatenated to the 
original integer and converted 
to a string; the result is printed. 
To merge these two programs, 
substitute the "A$" here for the 
"STR$(N)" in the previous pro- 
grams and perform the manipu- 
lations prior to tabbing. 

This is a rather nice tech- 
nique to apply to programs that 
produce data for others to use, 
and it gives your computer the 
capabilities of much larger sys- 
tems.! 



THE PERFECT COMBINATION 



$139.00 




VIDEO 100 
MONITOR 



The Video 1 00 is designed to meet your monitor needs for 
both personal and business use. It is compatible with a 
wide range of computer systems, and with a bandwidth of 
1 2 MHz it is capable of displaying up to 80 characters per 
line on this 1 2" B/W CRT. The solid state circuitry assures 
a stable & sharp display. The front panel controls include 
power, contrast, horizontal and vertical holds. 
Adjustments for height, vertical linearity, and width 
control are located on a rear panel. All the above features 
for only $139.00. 

Master Charge, Visa, accepted. COD Extra. Add $5 



OE 1000 
VIDEO TERMINAL 



$275.00 




The OE 1 000 Video Terminal provides you with a low cost 
means to communicate with your computer. The OE 1 000 
will display 16 lines of 64 characters on a monitor or 
modified TV. The terminal will generate and display the 
full 96 ASCII character set (upper and lower case) plus 
32 special characters (Greek letters and math symbols). 
The terminal will also erase to end of line, erase to end of 
screen, scroll, and it has full X-Y cursor movement. 
Interfacing to your computer requires a full duplex, serial, 
RS232 or 20 mA loop I/O port at the rate of 1 1 or 300 
baud. The OE 1000 sells for $350 assembled or $275 in 
kit form. 

per unit, $10 both units, shipping handling insurance. 




The perfect low cost combination of the OE 1000 and Video 100 are available from 

OTTO ELECTRONICS 

PO BOX 3066, PRINCETON, NJ. 08540 or call (609) 448-9165 

^^mmm^o—mm—mm^ CIRCLE 185 ON READER SERVICE CARD "^■""■"■■^^■""""^ 



VISA* 



... .i 
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UH 



ANNOUNCES 

THE 



MINI-8100 



ELECTRONICS Ar , ADTCD/M/ ^ N u i^?,?^ 

ADAPTER/MOTHERBOARD 

FOR THE TRS-80* 



MINI- 




MINI-PRICE! 





i » * S * 
I 2 3 4 5 

t Q W E R 

* A S D F 

*»- Z X C V 



but MAXI-PERFORMANCE! 



HUH Electronics' 8100 is the established 
leader in S-lOO/TRS-80 interfaces, running re- 
liably since November 1978 and giving you 
the most features for your dollar. But some 
folks don't need all the 8l00's versatility or 
want something more compact. 



So we created the MINI-8100. The MINI- 
8100 has the same proven reliable S-100 Bus 
interface circuitry as it's big brother coupled 
with a 4 slot shielded motherboard. It con- 
nects to the TRS-80 or to the expansion inter- 



face and opens up the vast world of S-100 Bus 
products to the TRS-80 owner. 

For those of you who already own an S-100 
mainframe or motherboard, the MINI-8100 
may be purchased without the built-in 
motherboard, (MINI-8100S). Just plug it in 
and go! 

The MINI-8100 has the same high quality as 
all HUH Electronics products — easy assem- 
bly, fully socketed, solder mask and silk 
screen component legend, comprehensive 
manual and design excellence that speaks for 
itself. 



MINI-8100 KIT 
MINI-8100 ASM 
MINI-8100S KIT 
MINI-8100S ASM 



UH 

ELECTRONICS 



PRICES 

includes all parts and one S-100 connector 
assembled and tested, includes four S-100 connectors 
S-100 sized board, plugs into mainframe 
same as above, but assembled and tested 



- $115 

- $155 

- $ 95 

- $125 



1429 Maple St. 
San Mateo, CA 

94402 
(415) 573-7359 



ORDERING INFO: The MINI-8100 is availa- 
ble from leading computer dealers or factory 
direct. Please include $4 for shipping and 
handling. CA residents include 6% sales tax. 
We accept VISA or Mastercharge or we can 
ship COD. 

USA DOMESTIC PRICES ONLY. 



♦TRS-80 is a Radio Shack® product. 



DEALER INQUIRIES INVITED 



The 




UH 

ELECTRONICS 



An S-100 Bus Adapter/Motherboard 

for the TRS-80 
plus a whole lot more!!! 




S-100 BUS INTERFACE 
6 SLOT MOTHERBOARD 



SERIAL RS232/20ma I/O 
PARALLEL INPUT AND OUTPUT 
SPACE FOR 16K DYNAMIC RAM 
CAN USE LEFT OVER 4K CHIPS 
LOW COST- PRICES START AT $185* 
AVAILABLE IMMEDIATELY 



The 8100 allows a Radio Shack TRS-80 computer to be 
interfaced to the popular S-100 Bus for memory expansion 
and extended I/O capabilities. For example, you can now 
easily add more memory, floppy disc systems, PROM 
boards, printer interfaces, multi-purpose I/O boards, AC 
device controllers, and a whole host of other varied periph- 
erals. 

The 8100 has its own built-in 6 slot motherboard which 
includes our unique card guide system which keeps the 
boards in their places. 

The 8100 has support circuitry and sockets for eight 
16K dynamic RAM chips allowing you to expand the mem- 
ory of your TRS-80 by 16K without having to buy any S-100 
RAM boards. 



If you purchased an expansion memory kit for TRS-80 
you could be left with eight 4K RAM chips and nowhere to 
put them! Well, they can go in the RAM sockets instead! 
That's right, you can use either 4K or 16 K chips and ad- 
dress them anywhere you like. 

The 8100 has a full RS232/20 ma serial interface who's 
features include: RS232 and 20 ma current loop interface, 
software programmable baud rate from DC to 56K baud, 
software programmable modem control lines, on board 
DB-25 connector and much more. 

The 8100 also has an 8 bit parallel input port and 
an 8 bit parallel output port. Both are latched, have both 
positive and negative strobe inputs and outputs and have 
plenty of drive capability. 



PRICES START AS LOW AS $185* (s-100 bus interface only) 




ELECTRONICS 



1429 Maple St. 
San Mateo, CA 

94402 
(415) 573-7359 



CALL OR WRITE FOR COMPLETE PRICING 
INFORMATION AND MORE DETAILS 

THE 8100 IS AVAILABLE FROM LEADING 
COMPUTER DEALERS OR FACTORY DIRECT 

DEALER INQUIRIES INVITED 

♦Extra S-100 connectors, RAM support, 
I/O circuitry optional. 
USA DOMESTIC PRICE ONLY. 



^ Reader Service — see page 179 
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Allan S. Joffe 
1005 Twining Rd. 
Dresher PA 19025 



A Handle on Programming 

Allan has several handles on programming. This one grasps arrays and gamesmanship. 



Although theTRS-80 Level II 
book is complete (factually 
speaking), it is not exactly the 
same gold mine of exposition 
that the Level I book is. Certain 
things are left to your intuition, 
and if you are like me, that 
spells problems with program- 
ming. The simple "game" in the 
program listing is offered as a 
programming playground to ex- 
amine some of the puzzlements 
that may have allowed you to 
snatch programming defeat 
from the jaws of victory. 

The "game" asks you to in- 
put a guess of a boy's name. If 
the name selected is contained 
within the memory bank of the 
program, you are awarded a 
correct guess; if not, you are 
awarded an incorrect guess. 
Scoring keeps track of right 
and wrong guesses and prints 
the running results on the 
screen. Scoring also limits the 
total number of tries to 10, after 
which your final score of right 
and wrong answers is flashed 
on the screen. Sure, it is not 
Star Trek or Wumpus, but it has 
been effective in grabbing the 
attention of the young visitors 
to my house. It is one answer to 
"What can your computer do?" 

The main interest here is just 
how some of the routines work 
and how to implement them in- 
to a program without the an- 
noyance of getting rid of a se- 
ries of error messages during 
the programming process. One 
of the nice things about a com- 
puter program is that it is not a 
gigantic monolith. The biggest 
program is merely the sum of 
many small steps and routines. 
What this really means is that 
either you commit many of the 



"standard" routines to memory 
or, better still, inscribe them in 
what I choose to call a style- 
book. 

The Program 

From the simple game de- 
scription, it is obvious that a 
part of this program has to cre- 
ate a memory bank of boys' 
names. Then you have to pro- 
gram a way to input your guess. 
When this is done, the program 
must provide for a mechanism 
to search its memory for a 
match or lack of match of the 
input guess. Then it has to indi- 
cate the condition it found and 
implement the scoring. 

We can create the memory 
bank by using an array, but 
since we are dealing with names 
to be stored and not numbers, 
we must amplify that to the use 
of a string array. Refer to the 
program listing . . . you will find 
that lines 1 through 22 are used 



for the creation of the memory 
bank. You can check this out by 
temporarily inserting a line 25 
END. 

If you then input Print A$(4) 
(in the calculator mode), for ex- 
ample, it would print out the 
fourth data item, namely Ted. 
Notice that A$ has been dimen- 
sioned at 20. The data lines 
carry a total of 18 items, so that 
A$ has to be dimensioned at 
least as high as 18 but can be 
set a bit higher to allow for 
some expansion of the data 
file. 

If the maximum value for J in 
line 7 is set less than the total 
data items, you will have an in- 
complete data set in the data 
file. If it is set higher than the 
total data items, then your pro- 
gram will deliver an OD error 
message, indicating that an out 
of data condition has been pro- 
grammed. 

Line 100 provides the screen 



message and allows the name 
guess to be input. The next four 
lines (310 to 380) provide the 
search through the data file. 
You should notice that in line 
325 if the maximum value as- 
signed to I does not equal the 
data element total, then the en- 
tire array will not be searched, 
resulting in lost data. If I is 
made larger than the total num- 
ber of data elements, then the 
search will merely be running 
through blank spaces, which is 
a waste of motion. 

Notice the position of the 
DIM statement in the program. 
It is not included accidentally 
in any of the loops. The good 
book usually says, "Put the 
DIM statement early in the pro- 
gram," but if you don't put it in 
properly, you will get the de- 
lightful DD error message, with 
the resultant hunt for the DE- 
BUG. 

The Restore statement is 
needed because in a program 
of this type you can't throw 
away entries in the array. With- 
out the restore statement, you 
would be served up another OD 
error message with resultant 
problems. 

There is an interesting way of 
losing a piece of data when typ- 
ing in the data lines. Suppose in 
line 20 you accidentally or un- 
wittingly typed a comma after 
the last name on the line. The 
computer would interpret this 
as, "There is a piece of data 
after Wayne, but since the op- 
erator didn't type lf> any letters I 
will fill that array cell with 
nothing." And that is exactly 
what it would do. You would 
wind up with one more piece of 
data in the data file than you 



1 


DIM A$(20) 


2 


CLS 


5 


RESTORE 


7 


FOR J = 1 TO 18 


10 


READ A$(J) 


15 


NEXT J 


20 


DATA TOM, JERRY, BILL, TED, FRANK, JACK, ARNOLD, DAN, WAYNE 


22 


DATA HARRY, CARL, TED, JIM, MARK, RAYMOND, CLARK, PHILLIP, IRA 


100 


INPUT "GUESS A BOY'S NAME "; B$ 


310 


l=0 


320 


1 = 1 + 1 


325 


IF l>18 PRINT "NAME NOT ON LIST" : GOTO 420 


380 


IF A$(I) = B$ GOTO 410 


390 


GOTO 320 


410 


PRINT "NAME IS ON THE LIST" 


415 


N = N + 1: PRINT @ 198, "CORRECT GUESS #" N: GOTO 438 


420 


D = D + 1 


430 


PRINT @ 326, "WRONG GUESS #" D 


438 


PRINT @ 837, "TOTAL GUESSES" N + D 


439 


IF N + D = 10 PRINT " YOUR GUESS IS " N "RIGHT" D "WRONG": END 


440 


FORT = 1 TO 1000: NEXT T 


450 


GOTO 2 




Program listing. 
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thought you had. In this pro- 
gram the search is through 18 
array cells and you have filled 
19 array cells, which means 
that the last name shown in the 
data file (in this case, Ira) could 
not be reached. 

You know that you put this 
name in the data file, yet if you 
input this name the program 
would count you as having 
made an incorrect guess. This 
is a charming little item that 
you do not want to leave to your 
intuition. As the man says, "It's 
fun to be fooled, but it's more 
fun to know," and that goes tri- 
ple when you are programming 
a computer. 

The scoring portion of the 
program should be easy to fol- 
low. The general scheme comes 
in handy in any program that 
has to keep score on the screen. 
Lines 415, 430 and 438 show 
one good method of making 
everything come out properly 
on the screen. Just pay close 
attention to the use of the quote 
signs and everthing will fall into 
place. Line 440 is merely a tim- 
ing loop to hold the scoring in- 



formation and titling informa- 
tion on the screen long enough 
for you to visually digest. 

You may be wondering why 
line 310 I = is needed. This 
line, in conjunction with 1 = 1 + 1, 
is part of the search mecha- 
nism. If I were not set back to 
after each guess, the value of 
the counter I would continue to 
be incremented from the value 
it had assumed from the last 
pass through the program. You 
can demonstrate this for your- 
self by deleting line 310 and 
adding a temporary line 322 
PRINT I. Then run two consecu- 
tive guesses through the pro- 
gram, and the screen printout 
will make very clear that you 
need line 310 to initialize the 
value of the counter. 

You have undoubtedly come 
across the phrase "BASIC is an 
easy language," and the state- 
ment is probably true com- 
pared to, say, APL. But I prefer 
the original quote from Murphy 
himself, who said, "Where pro- 
grammers work, there I lurk!" 
And you had just better believe 
he was basically on the level! ■ 



the ULTIMATE in 
CHEAP VIDEO 

BOOK & KIT 
ONLY $42.95 




1^2* 

Don Lancaster's "Cheap Video" concept allows almost 
unlimited options, including: 

* Scrolling- Full performance cursor. 

* Line/Character formats of 16/32, 24/80, 32/64.... 
or almost anything. 

* Graphics -up to 256 X 256 B&W; 96 X 128 COLOR 

C requires low-cost option modules } 

* Works with 6502 , 6800 and other micros. 

SPECIAL OFFER: Buy the Kit Cupper case alpha- 
numeric option included ) & get the Book at 1/2 price. 

' P9 HBIA ELECTRONICS. DEPT K , 1020 W WILSHIRE BLVO OKLAHOMA CITY. OK 73116 



I'm Sold, PLEASE RUSH O SEND FREE CATALOG 

( 3 TVT 6 5/8 Kit & Cheap Video Cookbook $42.95 

( J TVT 6 5s K it on lyC book required for assembly} -$39. 95 



name: 

address: 
city: 



state: 



zip: 



ELECTRONICS, DEPT. 6K. 1020 W. WILSHIRE BLVD.. OKLAHOMA CITY. OK 73116 



It's in the bag 

What is? 

The biggest and best selection of microcomputer 
software anywhere. And the list grows bigger every day. 

CP/M configured for the most popular 8080/Z-80 
microcomputer systems and other terrific software, now 
available. Call or write for our latest literature. 

Lifeboat Associates, Suite 505, 2248 Broadway 
New York, NY 10024/(212) 580-0082 




Lifeboat Associates 

THE 
SOFTWARE 

SUPER- 
MARKET 



TM 



22 START-AT-HOME 
COMPUTER BUSINESSES 

in "The Datasearch Guide to Low Capital, 
Startup Computer Businesses" 

CONSULTING • PROGRAMMING • SOFTWARE PACKAGES 

• COM • FREELANCE WRITING • SEMINARS • TAPE/DISC 
CLEANING • FIELD SERVICE • SYSTEMS HOUSES • 
LEASING • SUPPLIES • PUBLISHING • TIME BROKERS • 
HARDWARE DISTRIBUTORS • SALES AGENCIES • 
HEADHUNTING • TEMPORARY SERVICES • USED 
COMPUTERS • FINDER'S FEES • SCRAP COMPONENTS • 
COMPUTER PRODUCTS AND SERVICES FOR THE HOME. 
Plus — Loads of ideas on moonlighting, 
going full-time, image building, revenue 
building, bidding, contracts, marketing, 
professionalism, and more. No career 
planning tool like it. Order now. If not 
completely satisfied, return within 30 
days for full immediate refund. 

• 8Vfe x 11 ringbound • 156 pp. • $20.00 




Phone Orders 901-382-0172 



DATASEARCH ^ 

incorporated 

5694 Shelby Oaks Dr., Suite 105, Dept. A, Memphis, TN 38134 



Rush. 



.copies of "Low Capital Startup Computer Businesses" at $20 



per copy to me right away. 



NAME/COMPANY 
ADDRESS 



CITY/STATE/ZIP . 
□ Check Enclosed 



□ Bankamericard □ Master Charge 
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Keepbook 



This NS BASIC bookkeeping program is manageable— and adaptable to other BASICS. 



Robert L. Marx 
1077 Ticonderoga Dr. 
Sunnyvale CA 94087 

Everyone knows by now that 
the home computer is ideal 
for simple bookkeeping sys- 
tems. Every catalog tells us 
that we can easily program our 
computers to keep track of 
household expenses, or even 
use its capabilities for our 



small-business needs. Some- 
how, in over three years as a 
computer owner, however, I 
had never gotten around to this 
application, even though I run a 
small business from my home 
and went through the monthly 
drudgery of "doing the books" 
with pencil, paper and a pocket 
calculator. 

All that is changed now. Af- 
ter checking out several com- 



mercially available accounting 
packages, I discovered that all 
of them were too expensive or 
tailored to the needs of a pro- 
fessional accountant rather 
than to my needs, or both. So 
finally I wrote my own system, 
which I call Keepbook. It meets 
my needs, and I use it every 
month not only for my busi- 
ness, but also to keep track of 
normal household expenses. 



ITEM 

l. 

2 
3 

5 

6 

7 

8 

9 
10 
11. 
12. 
13 
lu" 
15" 
16" 
17 
18" 
19 
20 
21 
22 
23. 
2U 
25 
26 
27 
28 
29 
30" 
31 
32 
33. 
3U 
35 
36 
37_| 
38_| 
39_| 
U0 | 

*1. 

| 

U 3 I 

kk 
i»5 

U6 | 

U7 
U8. 
U9 
50_| 



AMOUNT ACCT DESCRIPTION 



DATE REMARKS 



Fig. 1. Entry source document. 



System Requirements 

In building Keepbook, I first 
had to decide just what my 
needs were. This took a few 
weeks of thinking about and 
studying the problem. I decided 
that the following factors were 
most important. 

First, the system had to be 
simple. I only use the program 
once a month, so I don't want to 
have to review a complicated 
set of rules and procedures 
every time. This requirement re- 
sulted in a HELP command 
within the program, extensive 
editing of all input data and 
clear diagnostic messages 
when a mistake is encountered. 

Second, I decided that the 
system should be simple in 
concept. My accounting prob- 
lems are not involved with re- 
turn on investment or other so- 
phisticated accounting princi- 
ples. I just want to know if there 
is more money coming in than 
going out, how much more, and 
where the money is going. 

This requirement led to a de- 
sign that allows me to set up 
accounts and to post expenses 
and income to those accounts 
and have the computer keep 
track of current balances and 
year-to-date balances for each 
account. Of course, I wanted a 
general picture of how I am do- 
ing, so the program had to pro- 
vide sums for total expenses 
and total income and the differ- 
ence between them, both on a 
current basis and on a year-to- 
date basis. 

Third, I wanted the system to 
be reasonably foolproof. In par- 
ticular, I wanted some backup 
capability in case my floppy 
diskette got scratched, or the 
power failed while I was updat- 
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Summary Report for March 


1979 






Account Number and Name 




Current $ 


fear-to-date 


1 


Food expenses 




$ U 1 . 5 5 


$ 1, 233. 67 


2 


Clothing expenses 




$81.00 


$1*73. 50 


3 


Rent and house upkeep expenses 




> 2 1 . k k 


A A 4 A L 1. 

$912 . UU 


k 


Transportation expenses 




$88.50 


$276. 85 


5 


Recreation expenses 




$ . 00 


$135.67 


6 


Entertainment expenses 




$11.75 


$97.80 


7 


Utilities expenses 




$U0. 96 


$127.23 


8 


Home furnishings expenses 




$.00 


$77.99 


9 


Medical & Dental expenses 




$33.50 


$75.50 


10 


Insurance premiums 




$79. 00 


$238. 50 


11 


Savl ngs 




$.00 


$U2. 50 


12 


Employment Income 




$1,500. 00 


%k , 500 . 00 


13 


D i v I dend/ 1 n teres t Income 




$23.60 


$68.38 


It 


Other Income 




$125. 00 


$125.00 




GROSS INCOME 




•> 1 CIO f A 

$1, 6U8 . 60 


$4,693.38 




TOTAL EXPENSES 




$937. 70 


$3,691.65 




NET INCOME 




$710. 90 


$1,001. 73 


Current expenses from line Items 22 to 


32 








Fig. 2. Financial summary output. 





ing the files. 

This resulted in the choice of 
writing to disk files after every 
transaction, rather than hold- 
ing data in RAM until the end of 
a data-entry session. It also 
convinced me to use a paper 
source document for data en- 
try, so that in the worst of all 
possible cases I could at least 
recreate the files from paper. (It 
also allowed me to simplify the 
computer files and provide 
readable documentation for au- 
ditors, if necessary.) 

Finally, I wanted the system 
to be flexible enough to serve 
several purposes. I wanted to 
have one set of files for my pri- 
mary business, another for my 
home accounts and perhaps 
still others to track specific in- 
vestments that I wanted to iso- 
late for maximum financial visi- 
bility. 

Output 

The requirements analysis 
led directly to the only two out- 
puts produced by Keepbook: 
the entry source document and 
the financial summary report. 

The entry source document 
is shown in Fig. 1. It consists of 
individual line items pre-num- 
bered by the computer. A line 
item is either an expense item 
or an income item (determined 
by the account number, which 
is described later). 

For each line item, the user 
fills in the amount, the account 
number, a description of the 
item, the date and remarks 
(which I use to record check 
numbers). Each numbered line 



item is filled in, mixing expense 
and income items in any order. 
As we shall see later, only the 
amount and the account num- 
ber are entered into the com- 
puter, keeping the boring task 
of keying data to a minimum. 

The financial summary out- 
put is shown in Fig. 2. For each 
account, the account number, 
account title, current balance 
and year-to-date balance are 
shown. At the end of the output, 
a total for expenses, total for in- 
comes and net income are pre- 
sented. 

The line items used to make 
up the current balances are 
also shown, directly tying the 
summary back to the paper 
source document. The source 



document, as we have already 
seen, provides a direct tieback 
to individual receipts, check 
stubs, etc., so the whole pack- 
age hangs together. 

Options 

The program provides eight 
separate routines, which are 
displayed on the screen in a 
menu, as can be seen from the 
first block of instructions of the 
program listing, called the ini- 
tialization block. The routines, 
or options, are: 

1. Construct a new file 

2. Start a new year 

3. Start a new month 

4. Add data 

5. Print monthly summary 

6. Help 



7. Print source document 

8. Quit the program 

The user selects an option 
from this menu, and program 
control shifts to the appro- 
priate routine. At the comple- 
tion of the option, control re- 
turns to the initialization block 
of the program, and the menu is 
again presented. 

Construct a new file. Option 
1 sets up a new file. Before run- 
ning this option the user should 
spend some time thinking 
about the output he/she wants. 
He/she is permitted to specify 
as many different accounts as 
desired. Accounts are num- 
bered by the computer in the 
order entered and are printed in 
that order, so some fore- 
thought will result in a more at- 
tractive printout. 

Each account is referred to 
by number and also by the user- 
specified name, which may be 
up to 40 characters long. Each 
account must also be specified 
by the user as an expense (E) or 
income (I) account, which is 
used by the program in the to- 
taling calculations. All this is 
coached on the screen during 
input. 

Although the user never has 
to worry about it, the file struc- 
ture created during this option 
is interesting to study. Each ac- 
count record is 62 bytes long, 
which includes the account ti- 



100 
200 
300 
1*00 
500 
600 
700 
800 
900 
1000 
1100 
1200 
1300 
1U00 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2U00 
2500 
2600 
2700 
2800 
2900 
3000 
3100 
3200 
3300 



new 



3-Start 

5 -Print monthly 
7-Prlnt source 



month" 

summary 
sheet" 



•i 



600 



Program listing. 



REM SIMPLE BOOK KEEPER 
REM INITIALIZATION 

LINE#l,132cB9$«CHR$(26)cREM BLANK SCREEN 
DIM T$(U0),F$(8),O$(l),T2$(50),L9$(62),L8$(62) 
D0-OcDl-lcREM DEVICE NRS 
PRINT#D0, "Options are:" 
PRINT#D0,"l«Contruct new file" 
PRINT#D0,"2-Start new year 
PRI NT#D0,"U«Add expense entries 
PRI NT#D0,"6-H E L P 
PRINT#D0,"8-Qul t" 
INPUT#D0, "OPTION - ",0 

IF O-INT(O) THEN 1U 00c PR I NT"ERR0R :MUST BE I NTEGE R"cG0T0 
IF 0>0 AND 0<9 THEN 1500cPRI NT#D0, "ERR0R"cG0T0 600 
ON GOTO 1700, U000, 5000,5700,7200,9900, 11800, 11500 
REM *************** 
REM OPTION - CONSTRUCT FILE 

INPUT#D0,"How many accounts are there ", AlcAl- I NT( Al ) 
IF A1>0 THEN 2000cPRINT"Mlnlmum l"cG0T0 1800 
INPUT#D0,"Name of your data file ",F$ 

CREATE F$,(A1*1)*62/256*UREM SIZE FOR <A1*1) RECORDS, EACH 62 BYTES 
OPEN#0,F$ 
FOR 1-1 TO Al 

PRINT#D0,"TI tie for acct. nr. ", I c I NPUT#D0, T$ 
INPUT#D0,"ls this an expense(E) or income(l) 
IF 0$-"l" THEN Sl-1 ELSE IF 0$-"E" THEN 
WRITE#0*62«I,T$ 
MR I TE# 0162* I ♦12, 1 
WRITE#0*62*I«U7,S1 
WRITE#0%62*I*52,0 
WRITE#0*62*I*57,0 
NEXT 

WRITE#0*0,A1,1,1 



acct.",0$ 
SI — 1 ELSE 2500 
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31*00 
3500 
3600 
3700 
3800 
3900 

uooo 

<tl00 
U200 
1*300 

uuoo 

1*500 
1*600 
«*700 
1*800 
1*900 
5000 
5100 
5200 
5300 
51*00 
5500 
5600 
5700 
5800 
5900 
6000 
6100 
6200 
6300 
61*00 
6500 
6600 
6700 
6800 
6900 
7000 
7100 
7200 
7300 
71*00 
7500 
7600 
7700 
7800 
7900 
8000 
8100 
8200 
8300 
8<*00 
8500 
8600 
8700 
8800 
8900 
9000 
9100 
9200 
9300 
91*00 
9500 
9600 
9700 
9800 
9900 
10000 
10100 
10200 
10300 
101*00 
10500 
10600 
10700 
10800 
10900 
11000 
11100 
11200 
11300 
111*00 
11500 
11600 
11700 
11800 
11900 
12000 
12100 
12200 
12300 
12U00 
12500 
12600 
12700 
12800 
12900 
13000 



REM FILE STRUCTUREcNR ACCTS, H I GHEST ENTRY LINE, LOWEST E.L. 
REM T I TLE/ACCTNR/EXPTYPE/CURRENT$/YTD$ 
INPUT#DO,"FMe Is built. Hit 'return' to cont I nue", 0$ 
CLOSE#0 

PRINT#D0,B9$cGOTO 600 
REM *************** 

REM OPTION-START NEW YEAR 
GOSUB 13300 

FOR 1-1 TO AlcWRITE#0*62*l*52,0,0,NOENDMARKcNEXT 
WRITE#0%5,1, 1 

PR I NT#D0,"F 1 1e Is set for new year" 

PR I NT#D0, "Be sure to start a new sequence of line I terns at one." 
CLOSE#0 

PRINT#D0,"FI le set for new year" 

INPUT#D0,"HIT 'RETURN'",O$cPRINT#D0,B9$cGOTO 600 
REM ♦•#***♦***♦*♦♦• 

REM OPTION - NEW MONTH 

GOSUB 13300 

FOR 1-1 TO AlcWRITE#0%62*l*52,0,NOENDMARKcNEXT 
WRITE#0%10, L1,N0ENDMARK 

PRINT#D0, M FI le set for new mon th"cCLOSE#0 

I NPUT#D0, "H I T 'RETURN'", O$cPRINT#D0,B9$cGOTO 600 

REM •*****••*****•• 

REM OPTION - ADD ENTRIES 
GOSUB 13300 

PRINT#D0, "Enter amount 0, account to quit" 

PRINT#D0,"1 Ine ",L1," Amounts", c I NPUT1#D0, Ac I NPUT#D0, " AcctNr",A2 

IF A2>0 THEN 6U00 

PR I NT#D0, "Data entry completed" 

I NPUT#D0, "h 1 1 ' return', 0$ : PRI NT#D0, B9$ : CLOSE#0 :G0T0 700 

IF A2-INT(A2) THEN 6500$PRI NT"ERR0R"cG0T0 6000 

IF A2>0 AND A2<A1*1 THEN 6700 

PR I NT"Accounts In range 1 - ",AlcG0T0 6000 

READ#0%A2*62*t»7,Sl,Cl,Yl 

A-A*SlcCl-Cl«*AcYl-Yl*AcWRITE#0%A2*62*52,Cl, Y1,N0ENDMARK 
L1-L1*UWRITE#0*5, LI, NOENDMARK 
GOTO 6000 

REM ♦***•*•**#**♦** 

REM OPTION-PRINT SUMMARY 

GOSUB 13300cl 1-0cI2-0cE1-0cE2-0 

INPUT#D0, "Month and year for title ",T2$ 

I NPUT#D0, "Printer on, paper In, hit 'return '",O$cPRINT#D0, B9$ 
PRINT#D1 

PRINT#D1,TAB(15), "Summary Report for ",T2$ 

PRI NT#D1, "Account Number and Name", TAB( 50 ), "Cur rent $", 

PRINT#Dl,TAB(60),"Year-to-date"cPRINT#Dl 

FOR 1-1 TO Al 

READ#0%62*l,T$cREAD#0*62*l*l»7,Sl,Cl,Yl 

IF Sl-1 THEN 8300cEl-El*ClcE2-E2^YlcGOTO 8U00 

I 1-1 1*CU I2-I2+Y1 

PRINT#D1, %k\ , I, 

PRINT#D1,TAB(5),T$, 

PRINT#Dl,TAB(50),tC$10F2,ABS(Cl),ABS(Yl) 
NEXT 

PRINT#D1,TAB(5),"GR0SS I NCOME", TAB( 50 ), 

PRINT#D1,%C$10F2, ABS( 1 1), ABS( 12) 

PRI NT#D1,TAB( 5 ), "TOTAL EXPENSES", TAB ( 50 ) , 

PRINT#D1, *C$10F2,ABS(E1),ABS(E2) 

PRINT#D1,TAB(5),"NET I NCOME", TAB ( 50 ), 

PRINT#D1,%C$10F2, I 1*E1, I2 + E2 

IF LK-L0 THEN 9600 



PRINT#D1, "Current expenses from line I terns ",L0," to 
INPUT#D0, "Please turn off printer and hit 'return'", 0$ 
PRINT#D0,B9$cCLOSE#0cGOTO 600 
REM *************** 

REM OPTION - HELP 
PRINT#D0,"Bookkeep Is a simple bookkeeping system" 
PRI NT#D0, "based on the Idea that you have line I tern" 
PRI NT#D0, "expenses and Incomes which fit Into account" 
PRINT#D0, "categories. Current period (month) and year-" 



Ll-1 



PR I NT#D0, " to- date totals 
PRINT#D0,"a new file all 



are maintained. When 
accumulators are set 



you construct 
to zero, as 



•i 



ii 



PRINT#D0,"they are with the new-year option, whereas" 
PR I NT# DO, "the new-month option only sets the current" 
PRI NT#D0, "accumulators to zero. To assure that you are" 
PRI NT#D0, "recording all expenses, the system coaches" 
PRI NT#D0, "for line I terns, so use the option to print" 
PRI NT#D0, "data collection sheets as needed." 
INPUT#D0,"HI t 'return' to continue", O$cPRINT#D0,B9$ 
GOTO 600 

REM *************** 

REM OPTION - END 

PRINT#D0,B9$cPRINT#D0,"GOODBYE"cEND 
REM *************** 

REM OPTION-PRINT SOURCE SHEET 

I NPUT#D0, "Lowest sequence number desired ", L0 

L0-INT(L0)clF L0>0 THEN 12200 

PRI NT#D0, "Lowest number allowed Is one"cGOTO 11900 
I NPUT#D0, "Printer on, paper In, hit 'return'", 0$ 
PRINT #D1," ITEM AMOUNT ACCT DESCRIPTION 
PRINT #01," DATE REMARKS" 

L9$-""cF0R 1-1 TO 30cL9$-L9$*CHR$(95 )cNEXT 
L8$-L9$(1,1)*"|"*L9$(1,8)*"|"*L9$(1,U)*"|" 

L8$-L8$*L9$(1,30)*"|"*L9$(1,6)*"|"*L9$(1,10) 
FOR I-L0 TO L0*i*9 
PRINT#D1,%UI, l,L8$ 
NEXT 

131001 NPUT#D0"Turn printer off and hit ' return '", 0$cPRI NT#D0, B9$ cGOT0600 
13200 REM *************** 

13300 REM OPEN FILE ETC 

13U00 INPUT#D0,"Name of your data file ",F$ 

13500 OPEN#D0,F$ 

13600 READ#0%0,A1, LI, L0 

13700 RETURN 



tie (40 characters plus two 
bytes of overhead), five charac- 
ters for a real-number represen- 
tation of the current balance 
and a final five bytes for the 
year-to-date balance. 

The account number is repre- 
sented by the position in the 
file (i.e., the ith account is 
stored starting at 62 times i 
bytes into the file). Since the 
lowest account number is one, 
this leaves the first 62 bytes of 
the file available, and some of 
this room is used to store three 
real numbers, representing the 
number of account numbers 
specified by the user, the next 
line item number to be coached 
for data entry and the lowest 
line item number used in the 
current balance period. 

Notice that the program is 
written in North Star BASIC, re- 
lease 4, and uses the capabili- 
ties of that language to read 
and write to this file structure 
as a random file. It also uses 
the CREATE command to es- 
tablish and size the file proper- 
ly without operator interven- 
tion. If you must adapt the pro- 
gram to a different dialect of 
BASIC, you may have to rear- 
range the file structure. 

You can make as many files 
using this option as you desire, 
one for each set of books you 
want to keep. Just be sure to 
give each file a different name 
so you don't accidentally up- 
date the wrong files. 

Start a new year. Option 2 re- 
sets balances and pointers 
within the file. For each ac- 
count, the current balance and 
the year-to-date balance are set 
to zero. The program also as- 
sumes that you will want to be- 
gin with a fresh source docu- 
ment for the coming year, so it 
sets the next line item number 
to one. Obviously, before you 
exercise this option you should 
be sure that you have recently 
produced a summary report, 
since the data will no longer be 
available on disk after this op- 
tion. 

Start a new month. Option 3 
sets only the current balance 
figures to zero. It assumes that 
you will wish to continue fol- 
lowing months with the same 
source document, so does not 
set the next line item number to 
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zero. Again, be sure you have 
already produced a summary 
report for the current period; if 
not, though, the current ex- 
penses will be properly reflect- 
ed in the year-to-date figures 
anyway. 

Add data. Option 4 provides 
the data-entcy capability for the 
system. For each entry, you 
must key in the amount and ac- 
count number when coached 
on the screen. To finish the pro- 
cess simply enter zero for the 
account number, and you will 
be returned to the option menu. 

If you make a mistake in data 
entry, simply enter an offsetting 
entry (i.e., same account num- 
ber and a negative number). By 
the way, you don't have to wor- 



ry about negative numbers to 
distinguish expenses from in- 
come entries; all entries are 
positive numbers and are dis- 
tinguished within the program 
by the account descriptions 
you provided when construct- 
ing the file initially. 

Print monthly summary. Op- 
tion 5 provides the printed 
monthly summary, as shown in 
Fig. 2. You are asked for the 
month, which shows up at the 
top of the printout. Other than 
that, operation proceeds with- 
out operator intervention, ex- 
cept for loading the paper when 
asked. 

Help, Print source document 
and Quit the program. The last 
three options are direct and to 



the point. Option 6 simply dis- 
plays at the screen a few re- 
minders about the program in 
case the user is having some 
trouble. Option 7 prints the 
source document shown in Fig. 
1, starting with the line item 
number specified by the user. 
Option 8 merely provides an 
orderly way to get out of the 
program and back to BASIC, so 
he can play games or whatever. 

Conclusion 

Keepbook is a simple book- 
keeping system that meets my 
needs for both personal and 
business financial manage- 
ment. It is written in North Star 
BASIC, release 4, but can easily 
be adapted to earlier versions 



of that dialect, and perhaps not 
so easily to other BASIC dia- 
lects. 

In its present form the pro- 
gram assumes that you have 
both a printer and a video dis- 
play. If you have only a printer, 
you need only change the de- 
vice numbers in the initializa- 
tion block of the program so 
that both devices (DO and D1) 
have the same value. If, on the 
other hand, you have only a vid- 
eo device, this may not be the 
ideal program for you. 

I hope some of the readers of 
Microcomputing try Keepbook. 
I would be especially interested 
in hearing from anyone who 
adapts the program to another 
version of BASIC. ■ 



FOR TRS-80 ™ OWNERS 

T-PAL 

Programming Amateur's Letter 

THE "DO-IT-YOURSELF" 
SOFTWARE NEWSLETTER 

Published Monthly, We'll Teach You 
All The Latest Wrinkles — How To Get 
The Most Out of Your Computer 

Graphics • Games • Personal 
Home • Business • Finance 
And Much More! 

$24/year ... or write for FREE Details 

THE MAIL MART " M88 

Box 1 1 102K San Francisco, CA 94101 



GIVE YOUR TRS-80 WHAT IT DESERVES 



All tapes $10.00 each, on cassette, 
plus $1.00 postage & handling. 
Choose Level I or II. 

A television station in Florida chose our Biotorecast program (catalog # 
CS A) to use in a special news broadcast during the November 1978 state 
wide political elections Many think ours is the best biorhythm program ever 
written And it loads and executes in less than 4K! 

One customer is using our Orbit programs (catalog # CS 2) to help him in 
the weather satellite work he does for the Air Force. 

Recreation centers, schools, businesses, doctors, and housewives are 
using our Lend Out program Lend Out (catalog »CS 7) keeps track of things 
loaned out to people Its high utility, together with its many features and 
ease of use. have made it a best seller. 

And speaking of best sellers . . . 

Our Turkey Buzzard game (catalog # GT 4) has made an even bigger 
splash than we expected It is a game that has everything a detailed 
scenario, character animation, and a general arcade style It's chocked full 
of dangers and comic pitfalls No wonder there are those who say it may be 
the most successful work ever to combine a continually changing plot with 
all TRS-80 graphics capabilities Already it is becoming a classic among 
classics 

All of the above programs will execute in less than 4K RAM! You can t get 
those programs from any other company We invented them and only we 
own the rights to them Sure you can buy one of those cheap software 
library" deals, but most of (he programs they feature can be found in books 
Books you can check out from your public library for nothing 

So for something truly different for your computer, look to the creative 
software company 

Send SASE to receive the product list faster. 

CompuNex O "C86 

_ PO Box 536 Inman SC 29349 _ 



AD-68A ANALOG-TO- 
DIGITAL CONVERTER 




• 8 analog input channels 
•Occupies one SWTPC 6800 I/O 

slot 

• Quality components and PCB 
•Complete documentation 
•90 day full warranty 
•Assembled and tested 

$39.95 



Available from your local dealer or 
factory direct. Write for additional 
information. 



Innovative Technology 



S10 Oxford Park 
Garland. Texas 75043 
(214) 270-8393 



Scotch 



Diskettes 



BRAND 



Order Direct: 

2 for $11.75 
5 for $26.45 

10 for $49.75 (Hard Box) 

Price Includes Shipping 

(Hawaii, Alaska & Canada add $1.00 shipping) 
VISA, Master Charge, Check, Money Order 

740-0 - 8" Soft Sector 
740-32 - 8" Hard (32) Sector 
744-0 - 5" Soft Sector 
744-10-5" Hard (10) Sector 
744-16-5" Hard (16) Sector 

Mass. residents add 5 % sales tax. 

COMPUTER ^C103 
PACKAGES 

UNLIMITED 

99 Reservoir St. Holden, MA 01520 

(617)829-2570 Div. of SCB Inc. 



PET PERIPHERALS 

(FOR OTHER IEEE 466 BUS COMPUTERS. TOO) 

NEW - RS-232 INTERFACE: $229 

The TNW-2000 Bidirectional Serial Interface allows 
keyboard input as well as printer output The unit 
provides selectable automatic PET/ASCII character 
conversion, "throttled" output, baud rate adjustable 
from 1 10 to 9600 bits per second $229 price includes 
power supply, cabinet, PET/IEEE cable, built-in female 
EIA connector, full documentation (For software con- 
trollable RS-232 control lines, and multiple RS-232 
devices. TNW offers the TNW488/232 Serial Interface 
Price is $335. includes power supply, cabinet, PET 
cable, full documentation.) 

MODEM 

The TNW488/103 Low Speed Modem is Bell 103 
compatible, provides auto originate/answer/dial capa- 
bilities 75 to 600 bits per second Interfaces to phone 
system via DAA Price of $385 includes power supply, 
cabinet, cables to PET and DAA. full documentation and 
software 




(The Net Works is now) 



TNW 



^T56 

Corporation 

Ask your dealer or contact — 

ASTRONICS • (714) 278 5441 
4805 Mercury Street • San Diego C A 92111 



TRS 80 GLEVEL H 
and 

Disk GRrograms 



MICROSOFT™ TRS-80 ANSI FORTRAN 3.9(tic«pt complci .enables). Micro 

Assembler. Sahroelme library. Linking loader. Disk Editor $299.00 

ELECTRIC PENCIL by Michael Shrayer $89.00 

MULTIPLE REGRESSION 2.0— A disk bised tick** of chained programs Nut per 
■ih model estimation using Amim**! of ohserralions. our specified transformations (write them in (ASIC 
derm* eiecrton) X Y plolv lormelted lot screen or printer + oil leateres of Multiple Regression 

1.0 $45.00 

MACHINE LANGUAGE PROGRAMS (disk required) 

factor Analysis $59.00 

Integer Programming $49.00 

Mired Integer Programing $49.00 

LEVEL II 16K PROGRAMS 

Multiple (agression 1.0 $29.95 

linear Programming $29.95 

0-1 Programming $29.95 

transportation Algorithm $29.95 

Hfvistic line Balancing $29.95 

Stat Pack -median, mode, mean (erg., karmonic. geometric), rerience. histograms. lasts (U'.F), one »ari 

able regression, ana and two-war ANOVA $9.95 

LOWER CASE MOD— Inclndes eicellent docraantahon + all parts (nothing else to boy) 

compatible with Etectric Pencil $14.95 

VERBATIM™ DISKETTES (bu ol 10) $35.00 

Aioilable in Disk add 15 
S.C. residents add 4% sates toi 
Orerseas orders add S5 for shipping 




»X Reader Service — see page 1 79 
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Vector Graphing Techniques 
(North Star with Merlin) 



Wendell Brown, 18, has been active in the computer field for over 12 years. He is manager 
of Low-Cost Computer Services in Oneonta NY, and serves as a professional consultant. 



Wendell Brown 
88 1/2 Ford Ave. 
Oneonta NY 13820 



The computer will no doubt 
continue to share an in- 
creasing part in our everyday 
lives. The need for interaction 
between human and computer 
will be of greatest concern. 
This article will present some 
solutions to problems relating 
to computer graphics. 

Specifically, the primary fo- 
cus here is on vector graphics 
and how to obtain smooth and 



continuous-looking lines on 
graphs. Efficient software tech- 
niques are used to fill gaps be- 
tween data points in the cre- 
ation of lines. Several different 
procedures to maximize pro- 
gram and drawing speed are al- 
so presented. 

The Problem 

Smooth-looking lines are a 
necessity for most business 
and quality hobbyist graphic 
systems. The hardware cost for 
excellent graphics is perhaps 
high, but you can get very good 
results using a little hardware 
and suitable software at a 



lesser cost. The trick is design- 
ing the software to fully utilize 
the hardware. 

An example of high-efficien- 
cy matching between hardware 
and software is the video ar- 
cade game. The graphics, ana- 
log-to-digital converters and 
sound output are all well de- 
signed into the software. The 
result is fabulous video output 
at minimal cost. 

A common problem of 
graphics, often found in higher- 
level languages, is skip. This 
occurs when only line seg- 
ments or dots are displayed to 
represent whole lines (see Pro- 
gram A and Photo 1). Skip not 
only distorts the curve but 
makes the display appear chop- 
py as well. Although not all in- 
formation can be smoothly 
shown (or should be), many dis- 
plays can be greatly improved 
with little effort and time. 

Another problem in curved 
graphics is the use of straight 



lines to approximate the curve. 
This is more of a technique 
than a problem, and the ability 
to circumvent these lines is 
based solely on the extent of 
the hardware and software. Ob- 
viously, the more lines there 
are, the higher the approxima- 
tion of the curve. However, the 
more lines there are (hence 
shorter lines), the more time re- 
quired to draw out the curve. 

Techniques of Solution 

Eliminating skip requires fill- 
ing in the gaps between dots. 
This can be done in several 
ways: 

1. In the event that there is 
an equation, the domain of the 
equation (input) can be in- 
creased. This will result in more 
outputs calculated, and thus 
more dots represented. 

2. Another way is to draw 
short lines between dots. These 
lines connect all the dots to- 




10 FOR X= -15 TO 15 STEP .5 

20 IFX = 0THEN80 

30 Y = SIN(X)/X 

40 X1 =INT(80 + 5*X) 

50 Y1 =INT(80-70*Y) 

60 REM NOW PLOT THAT POINT (A9 IS JUST JUNK) 

70 A9 = FNX(X1,Y1) 

80 NEXT X 

90 STOP 

Program A. Run time — 8 seconds. 
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10 


FOR X = - 15 TO 15 STEP .2 


20 


IF X = THEN 80 


30 


Y = SIN(X)/X 


40 


X1 =INT(80 + 5«X) 


50 


Y1 =INT(80 - 70*Y) 


60 


REM NOW PLOT THAT POINT (A9 IS JUST JUNK) 


70 


A9 = FNX(X1,Y1) 


80 


NEXT X 


90 


STOP 




Prooram B Run time — 17 seconds 



P/7ofo 2. Increasing the domain of the equation. 
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5 X2 = 5:Y2 = 76 
10 FOR X= -15 TO 15 STEP .1 
20 IFX = 0THEN80 
30 Y = SIN(X)/X 
40 X1 =INT(80 + 5*X) 
50 Y1 =INT(80 - 70*Y) 
60 QOSUB 1000 
70 X2 = X1:Y2 = Y1 
80 NEXT X 
90 STOP 

1000 IF X1 =X2 THEN 1080 
1010 A = (Y2-Y1)/(X2-X1) 
1020 B = Y1 -A*X1 

1030 FORX3 = X1 TOX2STEPSGN(X2-X1) 
1040 Y3 = INT(B + A*X3) 

1050 REM NOW PLOT THAT POINT (A9 IS JUST JUNK) 
1060 A9 = FNX(X3,Y3) 

1070 NEXT X3 * 
1080 RETURN 

Program C. Run time — 46 seconds. 
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Photo 3. Decreasing skip. 



gether, creating continuity. 

3. Still another way is to 
evaluate the equation (or a line 
equation) in an inverse way. For 
example, the y-axis value is 
usually calculated from an 
equation using the x-axis value 
as its domain (input). In this in- 
verse line method, the x-axis 
value would be calculated from 
a value on the y-axis. 

Solutions 

As described above, an in- 
crease in the number of points 
plotted will definitely decrease 
the occurrence of skip. Unfortu- 
nately, the more points you 
plot, the more time the program 
will take to plot the entire 
graph. This is especially true 



with long, time-consuming 
equations. Moreover, the 
chance of skip is only reduced, 
not eliminated. No matter how 
often you plot calculated 
points, there is still an excellent 
chance of near-vertical lines, 
thus creating skip somewhere 
in the graph. 

Program B shows increased 
domain. Note that over twice 
the number of points are calcu- 
lated and plotted (line 10) and 
skip is reduced. However, skip 
still occurs, giving the graph an 
incomplete and inferior look 
(Photo 2). 

To draw lines between dots, 
you must determine the equa- 
tion of the line. If you know two 
points— in the form of Cartesian 



coordinates, (X^Y,) and (X 2 ,Y 2 ) 
—then you can equate the line: 

Y.-Y, 

A = slope = • 

X 2 — X 1 

B = Y - intercept =Y, - AX, 

In this case, you would draw 
the line from the first point 
(Xj.Y,) to the second point 
(X 2 ,Y 2 ). Program C is an exam- 
ple of this type of splution. A 
slight problem occurs with this 
method: to determine the num- 
ber of points to plot on the line. 

In the normal graphing of a 
line, the line equation is given a 
certain point on the x-axis as in- 
put. The equation then com- 
putes the corresponding value 
on the y-axis as output. The 
point with these X and Y coor- 
dinates is then plotted on the 
graph. If that y-axis value is 
close to the value of the previ- 
ous point, then the graph in 
that neighborhood will look 
good. 

However, in many equations 
the y-axis value is not numeri- 
cally and graphically close to 
nearby y-axis values. This is 
especially true in functions 
that fluctuate rapidly. In these 



functions the y-axis value may 
skip either up or down, thus 
creating skip in the graph. 

The most effective way to 
avoid skip is to invert the line 
equations' input and output to 
enable drawing two short lines 
between the two dots . . . once 
using the x-axis as the line 
equations' domain, and again 
using the y-axis as domain. To 
do this, you must mathemati- 
cally invert the line equation 
from above. This is a simple 
procedure. 

First, you must calculate the 
slope and y-intercept of the line 
between the two dots as shown 
above. The program then plots 
that line in the normal way us- 
ing the x-axis as domain. You 
then plot the inverted line using 
the y-axis as domain. To do 
this, you must derive the in- 
verted line equation as below. 
For example, if you have the 
general line equation: 

Y = AX + B 

all you have to do to invert the 
equation is to solve it for X: 

Y-B 

X = 
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RETURN 


Program D. Run time — 54 seconds. 



By drawing the line twice, 
you get a much better plot (see 
Photo 4). Because the line is de- 
pendent on both axes, the in- 
crement for the line calcula- 
tions will be one on both axes. 
This, in effect, is insurance that 
we will avoid skip. 

Moreover, this line technique 
will allow us to increase the 
spacing between calculated 
points, thus saving computer 
time. For example, if we change 
the STEP value in line 10 of Pro- 
gram D from .1 to 1, we still get 
an excellent-looking graph with 
a run time of only 15 seconds. 

In sum, since we are drawing 



lines and connecting ail the 
dots, we can decrease the num- 
ber of dots and still get a com- 
plete line. However, the fewer 
data points that there are, the 
less precise will be the contin- 
uous line. 

The Program 

Program D, written in 8-digit 
North Star BASIC version 6.3, is 
a general-purpose program 
useful in a variety of applica- 
tions. This particular program 
uses MiniTerm's Merlin video 
interface board, set to use in its 
dense graphics mode. 

The function FNX is a BASIC 




Photo 4. Filling the gaps. 



function used to calculate, 
FILL and thus graph the specif- 
ic memory bit corresponding to 
whatever (X,Y) coordinate is in- 
put to the function (the Merlin 
uses a DMA display technique, 
that is, the data on the screen is 
directly representative of the 
memory being displayed or 
"mapped"). You can replace 
the FNX function by the SET 
function in Radio Shack's 
TRS-80 BASIC to accomplish 
the same thing (i.e., line 1060 in 
Program D would then become 
1060SET(X3,Y3)). 

However, be careful not to 
exceed the display's edges. 
The Merlin, in its dense mode, 
has a graphics array of 160 x 
100, while the TRS-80 has a 128 
x 48 array. Similiar com- 



mands in most other BASICS 
will perform the same opera- 
tion depending on what BASIC 
and what graphic equipment 
you have. 

The way the programs were 
written requires an indepen- 
dent graphic display (memory). 
In other words, you must be 
able to access any point on the 
graph at any time. To run this 
program on a machine that dis- 
plays (prints) only a portion of 
the graph at a time (e.g., TTY), 
you must make certain modifi- 
cations to the program. A pos- 
sible technique might be to set 
up an array and "graph" the ar- 
ray before any printing is done. 
After the graph is completed in 
memory, you would then plot 
out the entire array on paper. ■ 



NEW 32K EPROM RAM 
MEMORY CARD 

SS-50 BUS 

5V only 




DSD P/R 32K $27.00 

2716 EPROMS & TMS 4016 2Kx8 Static RAM. 
4 Independent 8K memory blocks. Size 9" x 5 V2 " 

DSD 211 4-1 6K $27.00 

16K Static RAM memory card using the 2114 or 
TMS 4045 1Kx4 Static RAMS. Size 9"x5V2". 
2 Independent 8K memory blocks. 5V Only. 

NEW DSD U P 8255 (C&M) 
$14.00 

Universal parallel interface card for Both the 
SWTP 30 pin I/O BUS (M) and the DSD 27 pin BUS 
(C). Utilizes INTEL'S 8255 PROGRAMMABLE I/O 
chip. Wire wrap area for full UTILIZATION of the 
8255. Card sizes 5V2" x 5" (M) 5Vi M x 4V 2 " (C). 

Al ut4i mt tat ktmi »i» rift cwMctan mti Dili 



DIGITAL SERVICE & DESIGN 
P.O. BOX 741 
NEWARK, OHIO 43055 

Ohio residents add 4.5% sales tax.. 



TRS-80 /TRS-80 /TRS-80 /TRS-80/TRS-80 

ORIGINAL HARDWARE AND LEVEL II SOFTWARE 

FROM 

MUMF0RD MICRO SYSTEMS 

Box 435-C. Summerland. California 93067 (805) 969-4557 



MUSIC BOARD: TheMB-1 plugs directly into the expansion port of the 
keyboard or expansion interface and will produce any note in a 4 oc- 
tave chromatic range with just one command in L evel II (must be ad- 
dressed in machine code in Level I) Includes Level II program on 
cassette to play one tune and may be easily reprogrammed for others 
Highly accurate (15%) tunable scale Assembled board with jacks for 
speaker and power supply ($4 at Radio Shack) . . . $74.95. Mounted in 
mahogany cabinet with speaker and power supply. . . $94.95. 

3 SPEED KIT: The SK-1 allows either a 50% increase or decrease in 
CPU speed May be changed at any time without interrupting program 
execution Only 4 connections to existing circuit Kit includes all com- 
ponents, switches. PC board, and clearly illustrated instruc 
tions. . $24.95. 

CLONE is a machine code program for making duplicate copies of any 
tape written for Level H. They may be SYSTEM tapes or data lists If 
you can load it you can CLONE it Specify memory size. . . $12.95. 

DATA LIST is a 2 string information organizing program that alphabet- 
izes, sorts for any sub-string, prints hard-copy, and features 
SPEEDED UP TAPE STORAGE A typical list of 200 entries which nor- 
mally takes over 16 minutes to dump can now be saved in 2' . minutes 
Specify memory size. . $16.95. 

MAIL LIST is a 5 string version of the preceeding program that fea- 
tures the same speeded-up tape storage Alphabetize by name, state, 
zip code, or data string Search for any sub-string Print lists or labels 
Specify memory size . . . $19.95. 

Add $ 1 00 postage for hardware. 50C for software 
Calif residents add 6% sales tax 

TRS-80/TRS-80 /TRS-80 /TRS-80/TRS-80 



TREK-80 TRS-80 LEVEL II 16K 

Mission: To protect your cruisers and bases from 
an enemy fleet of starships. You have 50 stardates 
and at least 2 starbases. 

Commands: Warp drive, impulse drive, short range 
sensors, long range sensors, status report, 
damage report, engineering, computer, fire 
phasers, fire torpedos, lock phasers, lock tor- 
pedos, probes, galactic data, lock course, torpedo 
intercept and adjust reactorflow settings. 
All action graphically displayed. 64 quadrants, 64 
sectors per quadrant. Klingons move, fire phasers 
and torpedos. Cruisers move but are only armed 
with phasers. Very detailed I.E. Time and energy 
are function of speed and distance, fire and move 
any direction, 10 item damage report. 
Instructions and game on Cassette $15.00 

SYSTEM BLACKJACK TRS-80 LEVEL II 

Input dealer top card, your count and stategy. 
Computer then deals requested number of hands 
and records results. Reshuffles after four decks 
are dealt. Includes regular plays, double down and 



soft hands. 



$7.50 



T H£ COMPUTER COmECTJQIil 

10 Hickory Point Court Decatur, Illinois 62526 
217-877-1500 »^C133 
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TRS-80 and PET Owners 
With the Yen for Bucks 

Could you use some extra money? Intrigued with the prospect of turning your hobby into a 
part time business that can line your pocket with ready cash? With the Bowling League Statis- 
tics System and Baseball Manager programs from Instant Software you'll be able to do just 
that — without leaving your home! 

It takes money to make money. As microcomputer enthusiasts you've already made a significant investment in 
your hobby. But have you ever thought of your computer as a business investment? Hundreds of clubs, small 
businesses, high schools, colleges, and civic organizations would welcome the speed, versatility, and sheer conve- 
nience that your microcomputer can bring to their record keeping. The paperwork involved in maintaining records 
and computing statistics for baseball and bowling leagues is mind boggling— just ask any league manager or 
secretary. And after he's through sputtering, tell him about your computer and the services you can provide. If he's 
like most league managers, you'll find yourself in business for yourself right on the spotl 



Bowling League 
Statistics System 
TRS-80* 16K— $24.95 

Bowling League Statistics System is a compre- 
hensive program for the 16K TRS-80* microcom- 
puter that puts an entire league's statistical data at 
the secretary's fingertips. Actually two separate 
programs, the STARTUP program stores an entire 
league's records and provides for 16 different scor- 
ing options, team data, and nine categories of sta- 
tistical information on each and every bowler in 
the league. The WEEKLY program provides 
weekly scores, team cumulative scores, individual 
bowler scores, bowler cumulative scores, and indi- 
vidual leaders, with high average, high series, 
high game, and high points. Furnished complete 
with blank data cassettes. 



Baseball Manager 
Pet** 8K— $14.95 



Can you imagine the look on a Little Leaguer's 
face (not to mention his parents) when the coach 
provides him with a complete accounting of his 
season's performance? A Little League manager 
can. And not just the Little Leagues; adult base- 
ball and Softball teams can also benefit from a 
ready reference to such information as highest to 
lowest fielding, batting, and on-base averages. By 
supplying a league secretary or team manager 
with individual or performance data, you'll not 
only be freeing him from hours of tedious calcula- 
tions, but you'll be giving him the information he 
needs to ascertain the strengths and weaknesses of 
his team. In fact, you can even use the Baseball 
Manager program to keep tabs on your favorite 
Major League teams! Furnished complete with 
blank cassettes. 



The most important thing to re- 
member is that you'll be turning 
your hobby into a small business 
that is certain to grow. Baseball 
Manager and Bowling League Sta- 
tistics System are only the first in a 
series of money- making programs 
for today's most popular microcom- 
puters. And since it's Instant Soft- 
ware, you know that each program 
is the product of a lengthy and de- 
tailed process of review that insures 
consistently high quality, and comes 
complete with well written, easy to 
understand program documentation 
and instructions for use. 

There's a whole new world of 
lucrative opportunities opening up to 
enterprising microcomputer owners 
who are willing to profit by giving 
others the benefit of their experience.' 
So what are you waiting for? 



A trademark of Tandy Corporation 



'A trademark of Commodore Business Machines Inc. 



Master Charge, VISA and AMEX orders accepted. To order by phone, or to receive 
our free catalog, call toll free 1-800-258-5473. 



Ordered by. 



Purchase Order No. 

Address 

City 



.Company 



State 



Zip. 



Signed 



Date 




r 

Quantity 


Order No. 


Program name 


Unit cost 


Total cost 




0056R 


Bowling League Statistics System 


$24.95 






0062P 


Baseball Manager 


$14.95 








shipping and handling 




$1.00 


Instant Software Inc. ^132 Total order 
Dept. M-IS-F2 
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Putting the 1802 
on the S-100 Bus 



1802 fans! If visions of simplified expansion are dancing in your heads, this one's for you. 



Bob Petty 
21205 Roscoe 56 
Canoga Park CA 91304 



L 



ike a lot of people, I got 
started with microproces- 



sors by building an Elf. The Elf 
is a simple computer based on 
RCA's CMOS microprocessor, 
the 1802. The original device 
provided for data entry with 
toggle switches and had a two- 
digit hex display for readout. 
All programming was done in 



machine code. In other words, 
the computer was as simple 
and inexpensive as you could 
get. 

Having been bitten by the 
microprocessor bug (or what- 
ever it is that overcomes a per- 
son about these things), I im- 




Mary Sunshine is playing a Tiny BASIC version of Tiger Trouble (sorry the display didn't show up- 
being a non-photographer I haven't the foggiest about how to do that). 



mediately began adding bits 
and pieces of hardware here 
and there, more or less at ran- 
dom, dreaming all the time of 
the day I would be able to play 
Star Trek. 

I would like to be able to say 
that after a careful design study 
and making all the proper sys- 
tem trade-offs, etc., I deter- 
mined that the most efficient 
means of upgrading my Elf was 
to adapt it to the S-100 bus. 
What really happened was that 
about the time I finished hand- 
wiring my first 4K of memory 
(those who have done this will 
appreciate the effort involved), 
a friend offered to sell me an 
S-100 motherboard and 8K of 
RAM for $60. 

I have since come to realize 
just how fortunate this was. In- 
stead of an elaborate kludge, I 
now have a sensible little sys- 
tem. I have Tiny BASIC working 
on my system and am devel- 
oping a general-purpose text 
editor. 

Circuit Description 

Fig. 1 is a block diagram of 
the CPU board. The system is 
based on a monitor ROM called 
UT4, which was developed by 
RCA for their evaluator board. 
UT4 contains a software UART 
that uses the Q output and the 
EF4 input to provide a serial 
data link to the terminal. 

Other than the 1802 and UT4, 
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Fig. 1. Block diagram of 1802 CPU board. 
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Fig. 2. Component layout on Vector 8800V board. 



the board consists of simple 
control, latching, decoding and 
buffer circuits. In fact, the entire 
CPU consists of only 13 ICs, 
which can be wire-wrapped on 
a bare S-100 board in eight to 
ten hours. Fig. 2 shows the sug- 
gested board layout on a Vector 
board. Because of the low- 
power requirements of CMOS 
ICs, only one + 5 V regulator is 
needed. The other regulator 
pad can be used to mount the 
crystal. A 16-pin DIP socket is 
used to take the control and 
serial interface signals off the 
board. Considerable space is 
left for future additions. 

Fig. 3 shows the 1802 and as- 
sociated control circuits. U2 
serves to debounce the RUN 
and RESET switches and pro- 
vides a RUN signal to the ad- 
dress latch to control start-up 
of the processor. The capacitor 
on the reset lin e provi des 
power-up reset. The CLEAR line 
is used to select between the 
RUN and RESET modes of the 
1802. The basic system makes 
no use of the LO AD or PAUSE 
modes, so the WAIT line is 
pulled high. Depending on the 
ter minal device, the Q output 
and EF4 input may require buf- 
fering, the addition of an RS-232 
interface or the addition of a 20 



mA current loop interface. The 
circuitry as shown will inter- 
face directly with an SWTP TVT. 

Because the 1802 multiplexes 
the address as two sequential 
8-bit words, it is necessary to 
latch the higher-order eight bits 
as shown in Fig. 4. Normally the 
1802 starts (after RESET) at ad- 
dress 000H; however, the start- 
ing address of UT4 is at 8000H. 



RUN 

(MOMENTARY) 



RESET 

(MOMENTARY) 



TO 
TVT 



9 

10 

I I 

12 

13 

14 

I 5 
16 



CONNECT 

WITH 

DIP 

JUMPER 
CABLE 



So A7 is ORed with the RUN sig- 
nal, which is high while the 
RUN switch is depressed. This 
allows direct entry into UT4. 

Fig. 5 shows the address 
decoding for UT4. U6 uses MRD 
and the Q and Q outputs of the 
address latch to enable UT4 
during a memory read between 
addresses 8000H and 81FFH. 
The CS signal is sent to the bus 
control circuits to disable the 
bus buffers when UT4 is ad- 
dressed. Because UT4 is com- 
pletely decoded, the entire re- 
maining memory is available 
for use. 

The bus interface is shown in 
Fig. 6. The S-100 bus signals are 
TTL, so drivers are necessary to 
convert the CMOS signals. U1 1 , 
12 and 13 buffer the address, 



MEMR and MWRITE signals. U9 
and U10 are bidirectional bus 
drivers that buffer the data 
lines. Data input is enabled 
when the 1802 performs a mem- 
ory read (MRD goes low), ex- 
cept when U14 is addressed 
(CS goes low). 

This circuitry is all that is re- 
quired for minimum CPU opera- 
tions. The circuitry allows use 
of standard static RAM boards 
and I/O boards which are ad- 
dressed as memory. Additional 
features of the 1802 and S-100 
bus are not required initially. At 
the end of the article I have in- 
cluded some notes and sugges- 
tions about adding features. 

Operation 

Operation of the system is 
quite simple. After turning 
power on, the operator presses 
RUN and types in either a CR or 
an LF. CR initiates full duplex 
operation (the computer echoes 
input characters back to the 
terminal). LF initiates half du- 
plex operation (no echo). UT4 
automatically adjusts to the 
terminal baud rate and types an 
as a command prompt. The 
2 MHz crystal allows operation 
at 110, 150 or 300 baud. 

UT4 Monitor 

Use of the UT4 Monitor is 
also simple as there are only 
three commands — one to ex- 
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Fig. 3. CPU and control circuitry. 
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Fig. 4. Memory latch circuit. 



amine memory, one to write 
into memory and one to initiate 
execution of a program. All 
numerical commands are in 
hex form; leading zeros are op- 
tional; and if more than four 
digits are entered, only the last 
four are used. 

To examine memory enter 
the command: 

?M address 'space' number 'CR' 

where: address is a hex number 
specifying the starting address; 
number is a hex number speci- 
fying the number of bytes to be 
displayed. The monitor re- 
sponds by typing out a four- 
digit address followed by data. 

To modify memory enter the 
command: 

!M address 'space' data CR 

where: address is a hex number 
specifying the starting address; 



Name 

READ 
READAH 



Address 

813E 
813B 



TTYRED 8140 



TYPE 5 81 AO 



TYPE 5D 819C 



TYPE 
TYPE 2 



81A4 
81AE 



TYPE 6 81 A2 



Description 

Input ASCII character to RF.1 and D. 

Same as READ. Also if character is a hex character it is converted to a 
4-bit binary number and placed in RD. For instance, four inputs of hex 
characters 8000 from the terminal would leave RD with the value 8000H. 
This saves you the trouble of converting ASCII data to binary form. 
Same as READ. This routine is used to control a paper-tape reader. 
Calling this routine causes the CPU to issue a 67 instruction (OUT 7) and 
places 80H on the data bus. In the RCA system this turns on the paper- 
tape reader. After the character is read, a 67 instruction places a 40H on 
the data bus to turn off the paper-tape reader. 

Output ASCII character at M (R5) (memory location pointed to by R5), 
then increment R5. To use this function the character to be output is 
placed immediately following the SEP 3 instruction of the user program. 
Same as Type 5 except provides for a 1.5-bit delay of serial data. This is 
used when the preceding operation was a READ call. 
Output ASCII character at RF.1. 

Output hex digit pair in RF.1. This routine actually types out two ASCII 
characters. That is, each binary value in RF.1 is converted to an ASCII 
character and output to the terminal. 

Output ASCII character at M(R6) then increment R6. Use to output a data 
string. 

Table 1. 



data is any number of hex digit 
pairs. 

Non-hex characters in the 
data stream are ignored. An 
odd number of hex digits will 
cause UT4 to type a ? after a CR 
is entered. Lines may be con- 
tinued by proceeding the CR 
with a comma or a semicolon. If 
a comma is used, simply keep 
typing hex pairs after the CR. If 
a semicolon is used, a new 
starting address must be 
specified after the CR (see Ex- 
ample 1). 

The !M and ?M commands 
are designed to allow storage 
and retrieval of data through 
the terminal device. To record 
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Fig. 5. UT4 and decode circuit. 




Completed CPU board. Note the twisted-pair jumper cables used 
to connect to the control panel and the TVT. The extra sockets are 
for an expansion project I have in the works. 



data use the following steps. 

1. Enter ?M address space 
number (do not enter CR yet). 

2. Start the recorder or tape 
punch. 

3. Enter CR. 

The monitor will output the de- 
sired data to the cassette or 
tape punch. 
To load data, do the following. 

1. Start up UT4 in the half 
duplex mode (no echo). 

2. Enter !M0; (do not enter 
CR). 

3. Start the recorder or tape 
reader. 

The CR is recorded on the tape 
so the loading process will be 
preformed automatically. 

The third monitor command 
is used to pass control to other 
programs. To use this com- 
mand enter: 



$P Address CR 

where: Address is a hex number 
specifying the starting address 
of the program. When execu- 
tion of the program begins, RO 
is the program counter. 

User programs may use the 
READ and TYPE routines within 
UT4 to provide terminal I/O. 
Steps for using the routines are 
as follows. 

1. Make R5 the program 
counter. 

2. Load starting address of 
appropriate READ or TYPE rou- 
tine into R3. 

3. For character output, load 
the character as required by the 
selected TYPE routine. 

4. SEP to R3 (makes R3 the 
program counter). 

5. When the routine is fin- 
ished, control is passed back to 
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DESIRED TO TRI-STATE BUS OUTPUTS 



Fig. 6. Bus interface. 



jJM100 0011 2233Z 4455 6677 8899, 
AABB CCDD EEFF; 
110 0011 2233 
_^?M100 14 

0100 0011 2233 4455 6677 8899 AABB CCDD EEFF; 
0110 0011 2233 

The underlined characters are typed by UT4. 

Example 1. 



some of the special features of 
the 1802. These features can be 
added piecemeal to fulfill spe- 
cific requirements. 

8080-type I/O works by ad- 
dressing the I/O device with the 
lower eight address lines and 
providing I/O read (SINP) and 
I/O write (SOUT) signals. Fig. 7 
shows how to simulate this op- 
eration. Whenever the memory 
immediately above UT4 (8200H 
to 8300H) is addressed for a 
memory read (or write), the 
MEMR (or MWRITE) signal is 
gated off and SINP (or SOUT) is 
generated. From a programming 
standpoint, the 8080 I/O in- 
structions are shown in Table 2. 

Note: The 8080 repeats the 
lower address byte to the upper 
address byte during an I/O op- 
eration. Unfortunately, some 
manufacturers decode the 



upper byte rather than the lower. 
Use of one of these products re- 
quires adding logic to allow the 
decode signal to gate the lower 
address onto the upper address 
lines. 

The 1802 input/output opera- 
tions pose a minor problem 
when using a split data bus. 
The reason for this can be seen 
in Fig. 8. During the input in- 
struction the 1802 expects data 
to flow directly from the I/O 
device (which outputs onto the 
Data In bus) to memory (which 
inputs from the Data Out bus). 
Therefore, it will be necessary 
to add logic as shown to con- 
nect the two buses during an in- 
put operation (the MEMR line is 
low during an input). 

Interrupts can be handled by 
connecting the INTREQ Line 
(Pin 75) to the 1802 INTERRUPT 
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OUT XX 


Any memory store instruction to 82XXH 


INPXX 


Any memory load instruction to 82XXH 




Table 2. 
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the program with R5 as the pro- 
gram counter. 

6. For character input the 
character can be found as 
specified in the selected READ 
routine. 

UT4 stores data used by 
these routines in registers RC 
and RE. Therefore, user pro- 
grams must not use these reg- 
isters. Also be aware that the 
READ and TYPE routines will 
change the contents of regis- 
ters X, D, DF and RF. 

Available routines and their 
entry points are shown in Table 
1. READ and READAH exit with 
R3 pointing back at READAH. 



This means you can make suc- 
cessive calls to READAH with- 
out reloading R3 prior to each 
call. All TYPE routines exit with 
R3 pointing at TYPE 5. Thus, 
TYPE 5 can be used for succes- 
sive calls. 

Notes on Expansion 

The CPU board, as described, 
is adequate to support Tiny 
BASIC and any machine-level 
programs of a purely computa- 
tional nature. Use of many 
S-100-bus-compatible products 
may require that additional sig- 
nals be generated. Also, it may 
be desirable to make use of 
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Fig. 7. 8080 I/O port simulation. 
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Fig. 8. Using N lines to connect data buses. 
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Verbatim 



YOUR OWN TRS-80 SYSTEM 
AT TREMENDOUS SAVINGS 



TRS-80 



Model 
Level II-4K 
Level 11-1 6K 
Expansion Interface 



List Price Our Price 

$698.00 $628.20 

$988.00 $889.20 

$299.00 $269.10 

COMPATIBLE PERIPHERALS 

Item Regular Price Discount Price 

Mini-Disk System — 

INC. P.S. and enclosure $489.00 $385.00 

BASF 6106 (MTTF 8,000 hrs.) $599.00 $495.00 

Line Printer (Free Cable) 
Centronics 779 

w/tractor feed $1599.00 $1299 00 
Centronics 101 
15" carriage 
GTE 560 (Selectric) 
Extra Cables 



$1595.00 
$1295.00 



$1400.00 
$975.00 
$35.00 

16K Memory Kit Installed $138.00 Kit only $98.00 

1 MEG + OF DISK MEMORY 
on line for TRS-80 $2195 

Includes— Operating System (CP M) 

HUH Electronic S-100 Interface to TRS-80 
Kit $280.00 Assembled $350.00 
Classroom Instruction offered in Level II Basic— $49.95; and DOS/Disk Basic— $69.95 

Master Charqe and VISA accepted 




pin. Use on AND gate to drive 
INTA (pin 96) high when SCO 
and SCI are both high. 

The S-100 DMA operations 
are n ormally initiated by the 
HALT signal (Pin 74), which 
stops the processor and 
disconnects the CPU from the 
bus. This can be copied by con- 
necting HALT to the 1802 WAIT 
pin as shown in Fig. 9. The 1802 
stops on the first falling edgeof 
the clock so the 4013 is used to 
Tri-state the bus drivers and 
generate the HLDA signal (pin 
26). When designing a DMA de- 
vice from scratch, you can save 
considerable hardware by using 
the built-in DMA features of the 
1802. 

Table 3 shows the suggested 

♦5V 



strange things. 

UT4 can be purchased through 
any RCA distributor. Ask for: 
UT4 Utility Program (CDP1832). 
Part No. CDPR512CD (4-6 V) is 
$13.30. Part No. CDPR512D(3-12 
V) is $16.20. 

Conclusion 

I hope this article will help 
other 1802 users to upgrade 
their own systems with a mini- 
mum of effort. I have provided 
details on how to make an S-100 
bus CPU board and described 
the use of a monitor ROM you 
can buy. The basic system is a 
"minimum" system in that It 
does not use all the features of 
either the 1802 or the S-100 bus. 
The idea is to keep things simple 



HALT 




TRI-STATE BUS 
DRIVERS 





♦ 5V 

1 




i *±-~ 
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D 



c 

4013 
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Fig. 9. Using the HALT signal. 



SIGNAL 


PIN 


DMA IN 


61 


DMA OUT 


62 


SCO 


63 


SC 1 


64 


TPA 


65 


TPB 


66 


EF3 


12 


EF2 


13 


EM 


14 


NO 


15 


N 1 


16 


HI 


17 



Table 3. Assignment of 1802 
signals to S-100 bus spare pins. 

assignment of 1802 signals to 
the spare S-100 bus signals. In 
addition, Fig. 10 shows the sug- 
gested memory map for 1802 
systems. 

The 32-byte RAM at 8C00H to 
8C1FH is used by UT4 to store 
the CPU registers when UT4 is 
entered. A long branch to 
8000H can be inserted into a 
program for debugging pur- 
poses. The values stored in 
RAM for R0, R1 and R4.1 will 
not be correct. Also, the mem- 
ory immediately above 8C1FH 
cannot be RAM, else UT4 does 



ROM 

(I6K) 



SPARE 



RAM 



FFFFH 



COOOH 



SPARE 



I/O 



UT4 



RAM 

(32 K) 



8CIF H 
8COOH 

8300H » 

8200H 

8000H 



Fig. 10. Memory map. 

and allow for expansion as the 
need arises. 

Other than the CPU board, 
you will need an S-100 bus 
motherboard, at least 4K of 
memory, power supplies and a 
terminal or TVT. Of course, you 
will want some software. For 
starters, Tiny BASIC is avail- 
able from Itty Bitty Computers, 
PO Box 23189, San Jose CA 
951 53. ■ 



72 



Reader Service — see page 1 79 



PET / TRS-80 / APPLE: Personal Software brings you the finest! 
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NEW! THE ELECTRIC PAINTBRUSH by Ken Anderson for 4K 

Level I and II TRS-80s: Create the most dazzling graphics displays 
you have ever seen with a minimum of effort. The Electric 
Paintbrush is actually a simple 'language' in which you can write 
'programs' directing your paintbrush around the screen — drawing 
lines, turning corners, changing white to black, etc. Once defined, 
these programs may be called by other programs or repetitively 
executed, each time varying the parameters of brush movement. 
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The machine language interpreter executes your programs almost 
• instantaneously, allowing you to create real-time, animated 
graphics displays. The screen photos above are actually 
'snapshots' of the action of a single one-line program over about 
thirty seconds. Mesmerize your friends with visual effects they've 
never seen on a TV screen! There's no limit to the variety of exciting 
and artistic graphics displays you can create with The Electric 
Paintbrush. And it's available now for only $14.95 
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MICROCHESS is the culmination of two years of chessplaying 
program development by Peter Jennings, author of the famous 1K 
byte chess program for the KIM-1 . MICROCHESS 2.0 for 8K PETs 
and 16K APPLEs, in 6502 machine language, offers 8 levels of play 
to suit everyone from the beginner learning chess to the serious 
player. It examines positions as many as 6 moves ahead, and 
includes a chess clock for tournament play. MICROCHESS 1 .5 for 

BRIDGE CHALLENGER by George Duisman for 8K PETs, Level II 
16K TRS-80S, and 16K APPLEs: You and the dummy play 4 person 
Contract Bridge against the computer. The program will deal hands 
at random or according to your criterion for high card points. You 
can review tricks, swap sides or replay hands when the cards are 
known. No longer do you need 4 people to play! $14.95 

TIME TREK by Brad Templeton with sound effects for 8K PETs is 
Personal Software's answer to the proliferation of Star Trek games. 
This is a real time action battle game which requires fast thinking as 
well as sharp wits. There are no 'turns' in Time Trek: your scanners 
and ship's status report are constantly updated on the screen, and 
you can enter commands as fast as you can press the keys. You use 
your shields, phasers and photon torpedoes against enemy 
Klingons in a game where you can move, steer and fire at the same 
time. Star Trek af icionado or not, you'll appreciate the excitement 
and excellence of this real time game $14.95 

WHERE TO GET IT: Look for the Personal Software 11 ' display rack 
at your local computer store. Over 275 dealers now carry the 
Personal Software 11 ' line— more than any other brand. If your local 
dealer doesn't already carry Personal Software™ products, ask him 
to call us at (617) 782-5932. Or you can order direct from us by 
check, money order or VISA/ Master Charge. If you have questions, 
please call us first at (617) 783-0694. If you know what you want 
and have your VISA/MC card ready, you can use any telephone to 

DIAL TOLL FREE 
1-800-325-6400 

24 hrs In Missouri dial 1 -800-342-6600 7 days 

Or you can mail your order to the address below. To add your name 
to our mailing list for free literature and announcements of new 
products, use the reader service card at the back of this magazine. 

Personal Softwares 

P.O. Box 136-K4, Cambridge, MA 02138 



4K TRS-80s, in Z-80 machine language, offers 3 levels of play (both 
Level I and Level II versions are included and can be loaded on any 
TRS-80 without TBUG). MICROCHESS checks every move for 
legality and displays the current position on a graphic chessboard. 
You can play White or Black, set up and play from special board 
positions, or even watch the computer play against itself! Available 
now at a special introductory price of only $19.95 
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A Personal Finance 

System 



This 3-part series of personal finance programs can be used to keep track of payments, 
prepare tax returns and generally balance your budget. Part 1 covers accounts payable. 



James McClure 
1019 Van Kirk St 
Philadelphia PA 19149 



The wild bill reared its 
ugly head. It was a 
hideous sight, covered with 
numbers and punched holes. 
Somehow it had escaped 
from the other bills and lain 
undetected under a pile of 
old newspapers, growing by 5 
percent every month. Now it 
would take both barrels of 
the old elephant gun filled 
with cash to subdue it There 
must be a better way!" 

With the advent of the 
personal computer, there is 
no longer any reason for 
allowing bills that escaped 
into the jungles of paper on 
your desk to run wild, terror- 
izing you and your loved 
ones. Properly equipped, a 
microcomputer can all but 
eliminate cluttered files, and 
in so doing, greatly reduce 
the chance of overdue bills. 

And while it appears that 
no one else is doing it, bal- 
ancing the budget is still an 
important step in staying 
financially alive, a task that is 
much easier if the computer 



is keeping track of income 
and expenditure. Another 
advantage of the computer- 
ized bookkeeper is that it can 
help you prepare your tax 
return, and probably save you 
money in the process. 

In this and subsequent 
articles, I will present a series 
of three programs that will 
keep track of due bills and 
the checks or cash by which 
they are paid, keep track of 
pay stubs and other income 
and provide several different 
reports that can be used in 
preparing tax returns and in 
balancing the budget. 

All of these programs are 
written in ANSI standard 
CBASIC, a disk-based com- 
piler sold by Digital Research. 
A minimum recommended 
system for running the pro- 
grams consists of an 8080 
microcomputer, a CRT con- 
sole, a hard- copy printer, 24 
kilobytes of memory and a 
single drive IBM-compatible 
floppy disk. Minimum re- 
quired software includes the 
CP/M disk operating system 
and CBASIC, both from 
Digital Research. 

If you have the recom- 
mended hardware, but do not 
have CP/M, I recommend it as 
probably the best and most 



inexpensive disk operating 
system available for 8080 
microcomputers. Further- 
more, it will work with any 
eight-inch IBM-compatible 
disk drive on the market, and 
that gives you a lot of models 
to choose from. 

Though all of this may 
sound like a lot of very ex- 
pensive equipment, actually 
the prices of both memory 
and disks are dropping like 
flies, and the printer is not 
absolutely necessary. The 
system is even more afford- 
able when you consider that 
it will be saving you time, 
which in many cases is much 
more important than money. 

Operation 

The program accom- 
panying this article is a per- 
sonal accounts-payable sys- 
tem for keeping track of bills 
and their payment. This pro- 
gram keeps two files — one 
for those bills currently due 
and one containing records of 
payment of previous bills. 
When the program is run, it 
will ask for the date, after 
which it will print a list of 
options. To select an option, 
type its corresponding letter 
followed by a carriage return. 
The computer will prompt 



for all necessary information. 

The first step in using the 
program is to make out a list 
of all companies from which 
you regularly receive bills. 
Enter the company names, 
one at a time, using the A 
option. As each company is 
entered, the computer will 
assign an account number, 
starting with the number one. 
Later, these numbers will be 
used in place of the com- 
pany's full name. 

It is best to enter bills as 
they are received. This will 
save having to go on a bill- 
hunting expedition at the end 
of each month. To enter a 
bill, invoke the F option. The 
computer will ask for the 
account number of the 
company that sent the bill. 
(This is the number that was 
assigned by the computer 
when the account was first 
created.) After you have 
entered the amount of the 
bill and the date it is due, the 
computer will print the new 
balance for that account. This 
is the sum of any previous 
outstanding balance and the 
amount of the bill just 
entered. 

If you are a red, white and 
blue procrastinator like most 
sensible Americans, the G 
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A>CRUN AC C/ PAY 
CRUN VER 1.0 2 



TODAY'S DATE? 03/04/78 
ACCOUNTS PAYABLE SYSTEM 



ALLOWABLE OPTIONS ARE: 

A= ENTER NEW ACCOUNT 
C=LIST SPECIFIC ACCOUNT 
E=PAY BILL 

G=PRI NT BILLS DUE THIS MONTH 
I=EDIT AN ACCOUNT 



OPTION (?=LIST OPTIONS)? A 
ACCOUNT NUMBER 5 ASSIGNED 
ACCOUNT NAME? NOMICE EXTERMINATOR 

OPTION (?=LIST OPTIONS)? B 
PRINT ON TTY? Y 



DATE: 03/04/78 



ACN 



ACCOUNT 



TOTAL 



DATE: 03/04/78 



B=LIST CURRENT ACCOUNTS 

D=LIST ACCOUNT HISTORY 

F=ENTER NEW BILL 

H=WRITE CHECK (NOT FOR BILL) 

J=RETURN TO DISK OPERATING SYSTEM 



BALANCE 



DATE DUE 



1 


AQUA WATER WORKS 


$17 


.95 


$17. 


95 


04/01/78 


2 


XENON POWER CO. 


$12 


• 00 


$12. 


00 


03/22/78 


3 


WATCHDOG INSURANCE 


$48 


• 50 


$48. 


50 


03/12/78 


4 


BAD GUYS DEPT. STORE 


$79 


• 60 


$0. 


00 


01/27/78 


5 


NOMICE EXTERMINATOR 


$0 


• 00 


$0. 


00 












$78. 


45 





Sample 1. Initializations dialog and functions A and B. 



the check, simply type a 
space followed by a carriage 
return.) 

In the case of an error, the 
I option will allow individual 
records to be edited. Editing 
is done by fields so that the 
entire record need not be 
retyped. Decide which field is 
to 'le changed and enter its 
con esponding number (see 
Fig. 1). Then, retype that 
field. 

You may, at any time, 
examine the history of an 
account by invoking option 
D. This will list the amounts, 
dates and check numbers of 
checks written to that 
account, as well as provide a 
total of the amounts. 

The Program 

The acco unts- pay able 
program was written in a 
structured format using 
subroutines for major oper- 
ations. Most statements are 
also ANSI standard. These 
two features should make 
modification easier if you are 
running the program on other 
than the recommended sys- 



option will be very handy. It 
lists only bills due the current 
month. However, if you are a 
more masochistic type, the B 
option will list all current 
accounts and print the total 
of your debts. 

To pay a bill, use the E 
option. After you have en- 
tered the correct account 
number, the computer will 
print the balance due. Enter 
the amount of payment. If 
you are paying by check, also 
enter the check number. 
Finally, enter the date of 
payment. (If you wish to 
enter the current date as date 
of payment, simply type a 
space followed by a carriage 
return, and the computer will 
enter it for you.) 

To record checks written 
for cash or miscellaneous, use 
the H option. If the check is 
of the miscellaneous type, 
enter the person or company 
who received it, as well as the 
check number, amount and 
date. (Again, to enter the 
current date as the date of 



OPTION (?=LIST OPTIONS)? C 
ACCOUNT NUMBER? 2 
PRINT ON TTY? Y 

ACN ACCOUNT 

2 XENON POWER CO. 

OPTION (?=LIST OPTIONS)? D 
ACCOUNT NUMBER? 1 
PRINT ON TTY? Y 

DATE: 03/04/78 



TOTAL 



$12.00 



BALANCE 



$1 2.00 



DATE DUE 



03/22/78 



ACN 



ACCOUNT 



TOTAL 



CHK NUM 



CHK DATE 



1 AQUA WATER WORKS 
1 AQUA WATER WORKS 



$17.40 
$20. 79 



100 
102 



01/10/78 
02/20/78 



$38. 19 



OPTION (?=LIST OPTIONS)? E 
ACCOUNT NUMBER? 3 

ACCOUNT NUMBER 3 IS WATCHDOG INSURANCE 
BALANCE DUE $48.50 
AMOUNT OF PAYMENT? 25.00 
PAYMENT BY CHECK? Y 
CHECK NUMBER? 105 

DATE OF CHECK? *** NOTE: SPACE ENTERED INSERTS CURRENT DATE *** 

OPTION r?=LIST OPTIONS)? F 
ACCOUNT NUMBER? 4 

ACCOUNT NUMBER 4 IS BAD GUYS DEPT. STORE 

AMOUNT OF BILL? 57.82 

DATE DUE? 03/09/78 

NEW BALANCE IS $57.82 



Sample 2. Functions C, D, E and F. 
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tern. In particular, two sub- 
routines at lines 10000 and 
11000 will probably need 
modification. These are the 
disk read record and write 
record routines, respectively. 



CBASIC offers many ex- 
tended features, and I have 
used them often in the pro- 
gram. These features include 
optional line numbers, long 
variable names and con- 



Field #2 

1 Sears Roebuck Co. 

2 Automobile Insurance 



Field #3 Field #4 Field #5 



$100. 
$75. 



$100. 
$75. 



01/01/78 
01/20/78 



Fig. 1. Fields used by edit option. 



MEANING 

equal to 
greater than 
less than 

greater than or equal to 
less than or equal to 
not equal to 



IF conditional operators: 

CBASIC STANDARD 
EQ 

GT > 

LT < 

GE > = 

LE < = 

NE <> 

Special CBASIC statements: 

OPEN "FILE" RECL 72 AS 1 —Open a disk file named "FILE" 
for random access. Record length is fixed at 72 characters. 

READ # 1,1 ;A$— Read into variable A$ from record 1 of ran- 
dom access file 1. 

PRINT # 1,2;A$— Write variable A$ to record 2 of random 
access file 1. 

LPRINTER WIDTH 72— All data will be printed on hard copy 
device instead of console. Line length is a maximum of 72 
characters. 

CONSOLE— All data will be printed on console device (oppo- 
site of above command). 

In the routine beginning at line 7000 change: 
IF MATCH(CHECK.DATE$,DUE.DATE$,1)GT 

to: 

IF LEFT$(DUE.DATE$,2)EQ LEFT$(CHECK.DATE$,2) 

Fig. 2. A guide to modifications. 



tinuation lines (indicated by a 
backslash \'). For this reason, 
I don't recommend running 
the program in anything 
other than an extended 
BASIC. 

With regard to disk oper- 
ations, random file access was 
used exclusively throughout 
the program, mainly for 
speed. Record length was set 
to 72 characters, indicated by 
the RECL 72 clause of file 
open statements. Both of the 
above features may be 
changed without seriously 
affecting operation of the 
program. 

Formatted print state- 
ments were also used in the 
program to enhance output 
These may be replaced with 
conventional print statements 
if print using is not available 
in your version of BASIC. 
For more information on 
how print using statements 
work, along with information 
on random and sequential file 
access and other extended 
features of BASIC, I recom- 
mend Advanced BASIC: 
Applications and Problems by 
James S. Co an (Hayden Book 
Co., 1977, $7.95). 

I can't offer any guar- 
antees, but it looks as though 
the program could be easily 
modified to run in the fol- 



OPTION <?*LIST OPTIONS)? G 
PRINT ON TTY? Y 




ACN ACCOUNT TOTAL 


BALANCE DATE DUE 


2 XENON POWER CO. $12.00 

3 WATCHDOG INSURANCE $48.50 

4 BAD GUYS DEPT. STORE $57.82 


$12.00 03/22/78 
$23.50 03/12/78 
$57.82 03/09/78 




$93.32 


OPTION (?=LIST OPTIONS)? H 

FOR CASH OR MISCELLANEOUS? MISC 

CHECK FOR WHAT? KILOBAUD SUBSCRIPII0N *** NOTE MI SPELLING *** 
AMOUNT OF CHECK? 195.00 
CHECK NUMBER? 106 

DATE WRITTEN? *** NOTEl SPACE ENTERED INSERTS CURRENT DATE *** 


OPTION (7-LIST OPTIONS)? I 
CURRENT ACCOUNT TO BE EDITED? NO 
ACCOUNT NUMBER? -1 




-1 KILOBAUD SUBSCRIPIION $195.00 


106 03/04/78 


THIS TO BE EDITED? Y 
CHANGE WHAT FIELD? 2 

RETYPE FIELD 2 ? KILOBAUD SUBSCRIPTION 
OPTION <?=*LIST OPTIONS)? J 


*** MI SPELLING CORRECTED *** 
(Note my sense of humor.) 


Sample 3. Functions G, H, 1 and J. 



lowing BASIC languages: 

Disk Extended BASIC by 
Mits 

Disk BASIC etc. by Binary 
Systems 

BASIC-E by Digital Re- 
search 

Disk BASIC by North Star 
Disk BASIC by Ohio 
Scientific 

Disk BASIC by SWTP 

For more information on 
special CBASIC statements 
and how to change them to 
suit your system, see Fig. 2. 

Conclusion 

In the coming years, 
microcomputers will have a 
tremendous impact on per- 
sonal finance, an area of 
universal concern where a 
computer could be truly use- 
ful. Armed with this powerful 
tool and a little ingenuity, we 
may well make wild bills a 
thing of the past, something 
for the kids to see at the zoo. 
So come on, put your com- 
puter to a really worthy use. 
Happy hunting! ■ 
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THE BOTTOM SHELF DOES IT ONCE AGAIN! 

Library 100 



49. 50 

One hundred useful programs 
on five cassettes for the Level II 
TRS-80. The Library 100 is 
packaged in a 'notebook size 
binder, and comes complete with a 
46-page instructional 
documentation manual. 

We will replace any tape you 
can not load. Some programs 
require 16K. 

BUSINESS AND FINANCE - 25 
PROGRAMS 

EDUCATION - 15 PROGRAMS 
GRAPHICS - 15 PROGRAMS 
HOME - 15 PROGRAMS 
GAMES - 30 EXCITING PROGRAMS 



Checkbook EL 



18.50 



In the tradition of quality 
software that looks as good as it 
works. The Bottom Shelf is proud 
to offer this exceptional new 
program . 
FEATURING: 

* Five column keyboard inputs to 
$100,000.00. 

* Checkbook balancing with balance 
brought forward always in memory 
and recorded on tape. 

* Search and Total by any field 
except amount. 

* Bank reconcile with listing of 
outstanding checks. 

* 75 checks held in memory in 
16K and 400 in 32K. 

* Plus much more. Fun and easy to 



use 



BasicTbolkit 



19. 80 



- Search a basic program, and 
print out to the screen or to 
paper, an alphabetized list of the 
variables used in the program 
and the line numbers they appear 
in. 

- Search a basic program, and 
print out to the screen or to 
paper, a list of the Goto's/ 
Gosubs and the line number 

they appear in. ^33 

- Will MERGE PROGRAMS ON A 
CASSETTE BASED SYSTEM 



Systems Extension 3.00 

A MUST FOR EVERY COMPUTER OWNER 

Systems Extensions is 
published and marketed by TBS, 
creators of the LIBRARY 100. The 
articles published in Systems 
Extensions were written by our 
staff of TOP QUALITY PROGRAMMERS 
at TBS, to aid you with your 
computer. Also incorporated in 
this publication is a group of 
over 300 items designed to support 
your computer system. 



Cassettes 



1. 90 
3 for 5.4 



TBS QUALITY CASSETTES 

Our cassettes are designed 
specially for use in RADIO SHACK'S 
TRS-80 and other audio based 
computers. TBS backs its cassettes 
with a 90 day warranty against 
parts and material defects. TBS 
has equipped its cassettes with 
special features for you: sliding 
write protect tabs, extra large 
pressure pad and a 5 screw 
assembly. These casettes are of 
TBS quality, built for your 
convenience in your TRS-80 or 
other audio based computers. 



Diskettes 



Box of 10 - 38.00 



New from TBS and Wabash Tape 
Corp. TBS, the leading name in 
TRS-80 software, and Wabash, a 
leading name in computer magnetic 
recording materials, presents, for 
your microcomputer disk system, 5 
1/4" mini diskettes. 

Only TBS and Wabash can 
assure you that each diskette has 
been individually certified, and 
certified to 3200 BPI! Further, 
EACH one is guaranteed for one 
year after purchase. 



The Bottom Shelf 
P.O. Box 49104 
Atlanta, Georgia 

30359 




Phone: 404-939-6031 (COD, MC, VISA) 



jy* Reader Service — see page 1 79 



Building a New 

Horizon 



After scanning the microcomputer landscape, this computerist settled on the Horizon. 



Michael D. O'Brien 
509 Jersey Lane 
Security CO 80911 



My search for a computer 
has ended in the pur- 
chase of a North Star Horizon 
II. The reason for my selection 
is strictly another story. This ar- 
ticle is confined to the con- 
struction of the system and its 
highlights and shortcomings. 

Introduction 

Upon opening the inner box, I 
found a neatly packaged box 
that contained all of the parts 
in plastic bags. The Shugart 
drive was packed in its own 
Styrofoam unit and placed 
within the "protective hands" 



of the wood cover and the 
chassis sheet metal. Packaged 
in a double box, the unit was 
amply protected by two inches 
of space from all but the 
roughest shipper's hands. The 
quality is evident, right down to 
the heavy plastic parts bags. 

Although the outer box was 
stamped "transformer may be 
in a separate box," the 
transformer was packed inside 
the inner box In a separate, 
heavy cardboard container. 
Presumably, the transformer 
would be packaged separately 
for a dual-risk configuration; 
the area vacated by the 
transformer would be used to 
pack the second disk drive. 

I know, I said that I bought a 
Horizon II and you want to 
know why I only received one 



drive. I bought a Horizon I and 
also bought the second drive at 
the same time to make a 
Horizon II. I also bought the 
system from a local source, 
and the only configuration they 
sell in one box is the single 
drive Horizon I. To get a Horizon 
II you must buy a Horizon I and 
buy the second disk unit at the 



same time to get the price for a 
Horizon II. 

From experience, I have 
found that few companies are 
capable of error-free documen- 
tation. For this reason, you 
should follow North Star's in- 
structions and read the entire 
assembly manual making pen- 
cil notes for any errata sheets 





The finished product. Note the clean design and walnut veneer 
cover. I chose to adhere the name plate in the upper instead of the 
lower left-hand corner. 



The 16K dynamic RAM board. It runs with zero wait states at 4 
MHz. 




The completed Z-80 CPU board. The area enclosed within the dot- 
ted line in the central area of the board is for an optional, user- 
supplied PROM designed for "RESET and GO." 
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View of the fully populated motherboard. Note the heavy ground 
plane area between the 100-pin connectors. 



included with your system. If 
ever I receive documentation 
without errata sheets, I write or 
call the company to verify that 
there are indeed no errors in 
their manuals. So far, I have not 
found an error-free manual. 

Assembly 

After I read the documenta- 
tion, noting the errors, etc., it 
was time to clear a working 
area to build the system. 
Nothing fancy is required . . . 
just pick a place that is well- 
lighted and free from little 
gremlins and immaculate 
housekeepers. 

As I proceeded to follow the 
directions, I found the instruc- 



tions to be complete, with ade- 
quate photos of how the fin- 
ished work should look. The on- 
ly thing lacking, in my opinion, 
is little checkoff boxes to help 
you keep track of where you are 
(a la Heathkit). 

The only tools required for 
assembly of the chassis/power 
supply are the usual assort- 
ment of screwdrivers, nut- 
drivers, pliers and a box 
wrench. The wrench is used to 
hold a couple of nuts in two or 
three hard-to-get-at places. It is 
also used to tighten the V* inch 
bolts that are used to anchor 
the transformer to the chassis. 

Locating the correct wire for 
the power supply is extremely 




Rear panel view of the completed chassis. The upper-right side 
shows the eight cutouts for DB-25-type connectors and the four 
holes used for phono-type jacks. The lower-right area of the panel 
shows the two serial-port connectors on the right and the parallel- 
input and parallel-output connectors to the left of the serial port 
jacks. 



The disk controller board with the ribbon cable attached must 
reside in slot nine. Note also the heavily heat-sinked regulators 
and the quick-disconnect power-supply leads. 




The completed disk controller board. 



simple. North Star has provided 
pre-cut and crimped wires and 
terminals. You are only re- 
quired to locate the wire ac- 
cording to length, color and ter- 
minal type and put a wire 
marker on one end of the wire. 
Locating components is easy 
too. Each plastic bag is marked 
with the name of the section 
you are working on at the time. 

A quick look when you take 
an inventory will show the 
quality of the individual com- 
ponents. The printed circuit 
boards are double-sided with 
plated-through holes, solder- 
mask and component orienta- 
tion silk screening. The contact 
fingers are gold-plated, as are 
the IC sockets. 

The disassembly, should it 
ever be necessary to remove 
the motherboard, is very sim- 
ple. You need only pull the 
quick-disconnect wires and un- 
fasten the mounting screws. 



The board slips right out of the 
chassis. This feature makes it 
easy to add a connector, serial 
or parallel I/O port (the mother- 
board handles two serial and a 
parallel input and parallel out- 
put port directly on the board 
itself). 

The assembly manual, if 
followed to the letter, will step 
you through the assembly and, 
at the proper time, tell you to 
check component orientation 
or measure voltages. 

The sequence of assembly 
usually proceeds in the fol- 
lowing order: 

1. Assemble a portion of the cir- 
cuit and check for shorts or 
opens with a volt-ohm milliam- 
meter. 

2. Measure voltages without 
components (ICs) in their 
sockets. 

3. Insert components into their 
sockets and check for correct 
orientation. (Only TTL ICs are 
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The chassis with my current circuit-board configuration. The com- 
pact design and efficient layout are quite evident. 



This is the "minimum configuration" for a dual-disk Horizon: two 
disk drives, chassis, power supply, CPU, 16K of dynamic RAM and 
a disk controller board. 
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The famed Econoram II from Godbout. Using static RAMs, it runs 
without wait states at 4 MHz. 



inserted to this point.) 

4. Measure voltages again. 

5. Insert MOS/LSI components 
and check orientation. 

6. Measure voltages. 

This procedure basically il- 
lustrates that it is cheaper to re- 
place TTL than MOS/LSI com- 
ponents if you have made an er- 
ror. Usually, if you have made it 
to step three, there is only one 
mistake that you can make, and 
that is to put a chip in back- 
wards. 

At this point, the chassis and 
power supply have been 
assembled, and the mother- 
board has been checked and in- 
stalled. The assembly manual 
next instructs you to refer to 
the assembly manuals for the 
Z-80 processor board and the 
16K RAM board for their 
assembly, configuration and 
checkout. These manuals step 
you through the assembly in 
the same fashion as the 



Horizon assembly manual. 

Checkout 

To complete the assembly of 
your new system, build the disk 
controller board following the 
instructions in the main 
assembly manual. Again, the 
superb directions will just 
about prevent you from failing 
if you follow them exactly. 

Now for the moment of truth. 
(Notice that I did not say 
"smoke test.") You continue to 
follow the instructions in the 
manual for the System Check- 
out Procedures. 

Assuming that there are no 
errors in the software or any 
problems with the diskette 
itself, you are finally given 
directions to sit back, relax and 
pat yourself on the back for a 
job well done. And that, in truth, 
is exactly what happens. I know 
because I built a new Horizon 
and it worked the first time I 
tried. 



Kudos and Criticisms 

Kudos go to North Star for 
their vision in several areas: 
First, the use of DIP headers to 
allow the system to be con- 
figured to the individual s 
needs. This includes the I/O 
ports for El A or TTY (20 m A), the 
baud rates and the real-time 
clock. You can even configure 
the serial ports for synchro- 
nous operation should you 
desire. The second area is the 
rear panel. It comes pre- 
punched for no less than eight 
DB25-type connectors, none of 
which are used for the standard 
serial port that is included with 
the system. Also, the back 
panel has punched holes for 



four circular connectors such 
as the RCS phono type. 

If you are really going to ex- 
pand, the addition of a third 
drive is easy. Although the third 
drive is not housed on the main- 
frame, expansion is a standard 
feature. There is a cutout on the 
rear panel for a connector into 
which the third drive's interface 
cable plugs. This will allow the 
system to be expanded without 
any messy cables between the 
cover and the metal chassis. 

The Horizon has a cooling 
fan that is extremely quiet. In 
operation, the fan does its job 
without telltale offensive noise. 

I mention a few criticisms as 
an addition to the documenta- 




* * 
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The cutout at the lower left is for the third disk-drive connector. 
The switch at the upper left is for reset. Just below that is the 
power switch. Under the fan is the integral ac connector and line 

filter. 
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tion rather than due to a lack of 
information. My opinion is that 
North Star needs to include 
more step-by-step information 
for the novice. I think this state- 
ment requires an elaboration of 
the specific shortcomings that 
a novice might find difficult to 
understand. 

First, the manual refers to 
"personalization" and the "per- 
sonalized version of BASIC" in 
several places. This might lead 
a newcomer to believe that 
several changes or modifica- 
tions must be made to BASIC in 
order to get the system 
checked out. It may not be ob- 
vious to the novice that to make 



for the right page of the 
manual. 

My raising these points may 
make me appear a nitpicker, 
however, any time there is a 
possibility of confusion, the 
Gaelic lawmaker will strike. 

I will reserve some other 
comments regarding the actual 
personalization of the software 
for a later time. North Star has 
announced the production of a 
manual called "North Star 
System Software," which will 
probably resolve those com- 
ments. 

It is worth noting that I have 
personally witnessed the use of 
several S-100 compatible 
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The mightly power-supply filters. The pre-terminated wires make 
the assembly an easy task. 



these changes to BASIC (to per- 
sonalize W) requires an opera- 
tional system. 

Therefore, to check out the 
system, you must have the 
system properly configured 
and have a good copy of the 
software on diskette. Several 
possibly confusing points 
could be cleared up with the in- 
clusion of a summary of items 
that must be accomplished 
prior to the actual start of the 
system checkout. 

The addition of a table in the 
manual would also be helpful. 
This table should be a total 
listing of the possible DIP 
header configurations for the 
system. This would be useful 
because at the present time the 
configurations are scattered 
throughout the manual in dif- 
ferent areas. The inclusion of a 
table would make it easier to 
change the configuration 
without bothersome searching 



boards in a Horizon. These 
boards included an ac control- 
ler, a Compu-talker and an au- 
tomatic dialing modem. In addi- 
tion, I personally use two God- 
bout 8K Econoram II boards 
running at 4 MHz with zero wait 
states. 

Summary 

I am quite pleased with the 
performance and capabilities 
of my Horizon II. The ease of 
construction, quality of materi- 
al, flexibility of use and 
reasonable price make the 
North Star system worth own- 
ing. This statement is borne out 
by a North Star advertisement 
in the October 1978 issue of 
Kilobaud: "Over 10,000 users 
during the past two years have 
proven that North Star hard- 
ware has the reliability for day- 
in, day-out computing." 

For my money, this is the way 
to build a new Horizon. ■ 




BASIC Software 



• 76 tested, working programs 

• BASIC listings compatible with most micro- 
computer BASIC'S 

• Complete source listings, with remarks 

• A general selection of math, statistics, personal 
finance and general interest topics 

These programs are published in Some Common BASIC Programs , 
by Lon Poole and Mary Borchers. Some Common BASIC Programs 
is designed for people who can use a variety of practical BASIC pro- 
grams. The book includes program descriptions, sample runs, and 
source listings with remarks. The documentation is complete so 
that a minimum of programming knowledge is required in order to 
use the programs. (200 pp., softbound, $8.50.)* 

For PET Users, the PET Cassette 

If you use a Commodore PET, you have probably realized that 
many BASIC programs require modification in order to run op- 
timally on the PET. We have done the reprogramming necessary 
for Some Common BASIC Programs' programs to conform to the 
PETs BASIC syntax, calculation accuracy and video display, and 
now offer these listings for purchase on our PET Cassette. 

If you don't already own a Some Common BASIC Programs book, 
we urge you to purchase one for program documentation and user 
instructions. (PET Cassette - $10.00 each.) 



* * * 



GUARANTEE 



* * * 



We warrant each PET Cassette to be free from defects in 
material and manufacture. 



Osborne & Associates, Inc 



Name 



Address: 

City 

State: 



Zip 



Phone 



SHIPPING (Shipping for large orders to be arranged) 



Books: Cassettes: 

□ All foreign orders $4.00 per book airmail □ 

□ $0.45 per book 4th class (allow 3-4 weeks) □ 

□ $0.75 per book UPS (allow 10 days USA) 

□ $1.50 per book rush shipment by air 



All foreign orders $1.50 per cassette 
No charge in the U.S.A. 



PET Cassette - Some Common BASIC Programs 
Some Common BASIC Programs book 



Price 



$10.00 



8.50 



Quantity 



□ 
□ 



Payment enclosed California residents tax (6-1/2% BART, 6% other) 
Bill me ($70.00 minimum - 

approved accounts only) Shipping charges 



Amount 



ff\ OSBORNE & ASSOCIATES, INC. 

^30 Bancroft Way, Dept. D14 
^Berkeley, CA 94710 



TOTAL 



Dealer inquiries invited. 



I 'Price increases to $9.50 July 1, 1979. 

Reader Service— see page 1 79 



S1027 
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Frank J. Derfler, Jr. 
99-1440 A iea Hts. Dr. #25 
Aiea HI 96701 



Microcomputers and TVI 



If you have ever encountered television interference — and what microcomputer owner 
hasn't had that happen at one time or another?— there is an effective way to combat it. 



TVI does not stand for televi- 
sion interface, nor does it 
mean intentionally using your 
home TV as a graphics terminal 
for your computer. TVI does 
stand for television interfer- 
ence, and, like bad breath, 
many of us have it but don't 
know it . . . others of us know it 
but don't know what to do 
about it. 

Television interference is an 
old enemy to us amateur radio 
operators. Amateur, and other, 
radio transmitters send out 
voice modulated signals that 
can be heard and understood 
on stereos, broadcast band 
radios and telephones and can 
be heard and seen on televi- 
sions. 



Objective investigation has 
proven that the vast majority of 
this interference is the "fault" 
of receivers (stereos, TVs, etc.) 
that are not properly protected 
from strong radio frequency 
energy fields. Despite this, 
hams (and, recently, CB opera- 
tors) have become the victims 
of neighborhood harassment, 
assaults and lawsuits because 
of interference seemingly 
caused by their equipment. 
Computer operators are luckier 
in some ways, but our situation 
is more perilous in others. 

The Real Foe 

As a young second lieuten- 
ant in the U.S. Air Force, I was 
fascinated by the burbles, 



squeaks and bursts coming 
from an ordinary AM radio when 
it was placed anywhere near 
the SAGE computer. But SAGE 
was huge— it used thousands 
of tubes with high voltage and 
signal levels and lots of power. 
(A three-story-block square 
building in Montana was heat- 
ed with just the air blown over 
the 60,000 tubes!) 

I was quite surprised, a dozen 
years later, to hear the identical 
sounds out of a radio across 
the room from my sophisticated 
low-power home computer. I 
was even more surprised to see 
the wavy lines moving across 
the test patterns of several 
local TV stations. I have now 
come to understand that com- 




puter CPUs, because of their 
high-speed operation, are dirty 
polluters of the radio energy 
spectrum. In several ways, this 
pollution, or interference, is 
worse than that caused by high- 
power radio transmitters. 

Radio operators are only in- 
terested in transmitting on one 
narrow frequency at a time; 
therefore, they can use sharply 
tuned circuits to reduce all 
other frequencies being gener- 
ated. Computer operators want 
high speed, which means wide 
bandwidth and, hence, many 
frequencies being generated 
and mixed together with little 
attenuation. Some of these fre- 
quencies fall right into the 
bands that television sets and 
AM radios were designed to re- 
ceive. 

We cannot fall back on the 
claim that consumer-marketed 
receiving equipment is not 
properly protected from inter- 
ference. Instead, we must rec- 
ognize that we are infringing 
where we don't belong. Fortu- 
nately, our neighbors (and even 
our families) usually don't as- 
sociate the lines marching 
across Donny and Marie's per- 
fectly chiseled, gleaming teeth 
with our home computers, but if 
they ever do . . . hell hath no 
fury like an irate TV viewer. 

Combatting TVI 

Testing to determine if you 
have TVI is easy. Turn on your 
computer and your family TV 
set. Start the computer loading 
a lengthy program and check 
all of the TV channels. Interfer- 
ence from the computer will 
usually show up as a pattern of 
fine wavy lines across the pic- 
ture from one or more TV sta- 
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With the switch off on a commercial Z-80- based microcomputer in 
the same room, the TV picture is free from interference. 



Power on the CPU puts cross-hatch on the screen. 



tions. If you see any sort of in- 
terference, shut down the com- 
puter and look again. If the in- 
terference disappears, you 
have a problem. If you don't 
have any interference, you are 
lucky . . . this time. 

There are two places to at- 
tack television interference: at 
the computer and at the TV it- 
self. Certain actions can be 
taken during the design of the 
computer printed circuit 
boards, and some component 
quality-control checks will de- 
crease harmonic generation 
and radiation. As the industry 
matures, these changes will 
come about. I hope they will not 
have to be legislated or regulat- 
ed by a governmental agency. 

We can keep the radio energy 
that is produced tucked away 
where it cannot radiate. Four 
actions can be taken to contain 
radio energy: shielding, by- 
passing, choking, grounding. 

Shielding 

Almost all microcomputers 
on the market can stand to 
have their shielding improved. 
Those with substantial metal 
cabinets have the best basis for 
a "clean" operation. The cabi- 
net itself should make a solid 
electrical connection between 
all of its parts. It may be neces- 
sary to scrape some paint off of 
the mating pieces and drill 
some holes for additional sheet 
metal screws to ensure this. 

Manufacturers worry about 
proper cooling (as well they 
should), so they usually put in 



many holes or slots for air to 
pass through. These openings 
also let a lot of radio energy 
out. 

The easiest way to plug these 
rf leaks is with good quality 
copper or aluminum window 
screen. The screen can be laid 
over the holes or slots without 
hampering the cooling; it 
should have plenty of overlap 
on the inside. The screen 
should be sturdily secured to 
the cabinet so that it makes a 
good electrical connection. 
Every gap or hole (including the 
fan hole) should be plugged the 
same way. 

People with computers that 
have plain plastic or wonderful 
wood cabinets have a much 
larger task. Their best friend is 
heavy-duty aluminum foil. Alu- 
minum foil and screening can 
be formed inside the cabinet 
and securely fastened with 
staples, tape or screws. Over- 
lap and electrical connection 
between the shielding material 
and the cabinet is important. 
No space larger than one 
square centimeter should be 
left uncovered. 

Bypassing/Choking 

After the scraping, bonding 
and shielding, we can assume 
that the rf will stay in the cabi- 
net if we don't provide it with 
any other means of escape. Un- 
fortunately, we need to get data 
and power in and out of the ma- 
chine. This means that connec- 
tions and leads are needed for 
keyboards, tapes, disks, CRTs 



and the ac line. These leads 
serve as antennas that broad- 
cast unwanted signals far and 
wide. 

The ac power cable is the 
easiest, but also the most im- 
portant, challenge. Three wire 
plugs (with the center pin 
grounded to the chassis) and 
internal bypass capacitors 
seem to be standard in the in- 
dustry. You should check the 
visual appearance of the .01 or 
.05 uF capacitors that go from 
each side of the ac line to 
chassis ground. If they appear 
cracked or scorched, then the 
high ac duty cycle may have 
gotten to them, and they should 
be replaced. 

The bypass capacitors nor- 
mally do a fine job of taking the 
rf off the ac line. If they aren't 
there or aren't functioning 



properly, the house wiring can 
become an ideal transmission 
and antenna system for radiat- 
ing unwanted signals. 

The video cable feeding the 
typical TV monitor is shielded 
coax, so any stray radiation 
should be contained within the 
shield. If an rf converter is be- 
ing used to feed a standard TV 
set, the converter should be 
housed in a shielded box, and 
the input and output circuits 
should be arranged so that a 
minimum of coupling can take 
place between them. Do not at- 
tempt to shield the TV set in 
any way. That could be danger- 
ous and unnecessary. 

The cable going to a key- 
board is difficult to deal with, 
but the leads going to floppy 
disks and other peripheral de- 
vices are the most difficult of 




The pattern on this screen is typical of an interfering signal on or 
near the frequency of the TV station. This interference is caused by 
the harmonics of the 8080A CPU. 
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Copper braid from RG-8 coaxial cable is expanded to hold ribbon 
cable. Even though these cables usually have alternate grounded 
wires, full shielding greatly reduces radiation. 



all. We could go for fancy by- 
passing and/or choking of each 
lead going to these devices, but 
we may create some very real 
problems with wave shapes 
and delay. I prefer the less ele- 
gant, but just as effective, 
method of shielding the entire 
cable. 

Shielded multiconductor 
cable is expensive and often 
difficult to find. An effective 
substitute is easily made using 
the shielding from RG-8 or any 
other .4 inch coaxial cable. 
Hams and CBers in the neigh- 
borhood will often have short 
lengths of this cable around the 
house. Tell them that it starts to 
age and change its electrical 
properties after a few years (it 
does!) and that you would be 
happy to take some of the old 
stale pieces off their hands. 

Use a sharp knife to slit the 
outer covering of the cable and 
peel it back like a banana. You 
can then press the braid to- 
gether from each end and easi- 
ly pull out the white coaxial in- 
ner conductor. Keep this braid 
fat and don't let it get flat. By 
trading length for circum- 
ference, it can fit over many dif- 
ferent kinds of leads, including 
multiconductor ribbon cable. 

The shield should be firmly 
grounded to a chassis at both 
ends. Shielding the cable in 
this manner changes its char- 
acteristic impedance, but in ac- 
tual operation with three differ- 
ent systems no electrical prob- 
lems have been encountered. 
Also, the neat braid-covered 



wire going to the keyboard and 
floppy disk drive doesn't de- 
tract from the appearance of 
my computer one bit. 

Grounding 

Grounding the rf energy, that 
is, sending it into the earth so 
that it doesn't radiate through 
space, is an important step in 
curing TVI. Your computer is 
probably grounded electrically 
through its three-wire plug, but 
some or all of your peripherals 
may not be. Either way, the 
ground path provided through 
the house wiring is certainly 
long, circuitous and probably 
not very effective for rf. 

A short, heavy-gauge wire 
run directly to a metal cold- 
water pipe may be the solution. 
If you are blessed with only 
plastic water pipes, then a 
ground rod of copper or galva- 
nized pipe driven into the soil at 
least 4-6 feet might do. The tele- 
phone company often con- 
nects to a ground somewhere 
near their entry point. Their 
connection might give you 
some ideas. 

All of the transformer-pow- 
ered elements of your comput- 
er system should have their 
chassis connected together by 
a single direct wire. Braid left 
over from shielding or braid 
from the smaller RG-58 type 
coax is ideal. This separate, di- 
rect connection avoids "loops" 
in the other electrical leads that 
might trap and radiate rf. 

Getting at the "chassis" on 
some cassette recorders may 



be tricky. Some units do not use 
chassis ground as either side 
of the audio circuit, so simply 
attaching to the outside jacks 
will not do. You may have to go 
in and look for the negative bus 
on the printed circuit board. 

Beware of transformerless 
TV sets. Don't ever go near 
those things with any sort of 
ground lead. Half the time the 
results are shocking. 

Stronger TV Signal 

Your computer system should 
now be holding in all that nasty 
rf it is generating and sending it 
off through a ground lead into 
the earth so that it can't radiate 
into anyone's TV set. However, 
there are limits to the effective- 
ness of even these measures. 
There is another end to the 
problem that could use some 
attention. That is the end at the 
TV set itself. 

With some types of TVI, traps 
or filters can be installed at the 
TV set, which would block out 
the offending signal. But in this 
case, the offending signal is at 
the same frequency as the TV 
signal we want, so filters on the 
antenna lead won't work. 

The most effective thing that 
can be done at the TV is to in- 
crease the signal-to-interfer- 
ence ratio. The TV station sig- 
nal is big and powerful com- 
pared to the radiations from a 
microcomputer. The computer 
is simply closer. 

Any improvement that can be 
made in your TV antenna so 




Cable shielded with external 
braid doesn't hurt the looks of 
this installation. 



that it will deliver more of the 
desired signal from the TV sta- 
tion will be worthwhile. A 
stronger TV signal will reduce 
the automatic gain control in 
the TV, and the interfering sig- 
nal may disappear from the set. 
Get rid of the rabbit ears and in- 
stall a good outside antenna 
with some gain and directivity. 
Check the quality of your lead- 
in wires and antenna. 

Does the lead-in pass just 
outside the wall where the com- 
puter sits? Buy cable TV if you 
have to, but give the TV station 
every opportunity to override 
any residual-radiated signal 
coming from the computer. The 
improvement in the TV picture 
even with the computer off will 
be worth the investment. ■ 
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Copper screening over the vent holes cuts down on the radiation 
from this cabinet. Additional screw holes were made in the cabinet 
and front panel to hold the screen in place. 



86 




SAVINGS 
CERTIFICATE 

ONE YEAR (12 ISSUES) 
FOR ONLY $15. 



Invest in the new Kilobaud Microcomputing' 

barn big dividends every month and get one 
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Translating Between 

TTL and RS-232C Levels 



The following article shows how to easily solve the problem of converting TTL-level signals 
to RS-232C and vice versa. The answer is to use a very low-cost circuit, and here's how. 



F. R. Ruckdeschel 
773 John Glenn Blvd. 
Webster NY 14580 



When interfacing computer 
equipment made by vari- 
ous manufacturers, the comput- 
erist frequently experiences an 
annoyance related to the his- 
tory of computer and communi- 
cations development: the in- 
compatibility of TTL and RS- 
232 level signals. The TTL/RS- 
232C interface problem is often 
apparent when you attempt to 
output (or input) serial data to 
(or from) an RS-232C terminal. 

A TTL serial communications 
signal may originate in several 
similar ways: 

1. TTL data may be loaded into 
a shift register and stepped out 
serially. 

2. A fancy shift register, such 
as a UART (universal asynchro- 
nous receiver-transmitter), may 
be loaded with parallel data, 
which is subsequently trans- 
mitted serially. 

3. One bit of a parallel output 
port may be used— in conjunc- 



tion with software timing loops 
—to accept or produce serial 
TTL input/output signals. 

The TTL situation occurs with 
several of the single board mi- 
crocomputers, such as the 
SC/MP-ll-based Nibbler sold by 
Digi-Key. In the case of the Nib- 
bler, you simply add a +5 volt 
power supply and a reset switch 
to the single board microcom-* 
puter to operate with BASIC, if 
your terminal accepts TTL-level 
signals. However, the list of ter- 
minals that do not work with 
serial TTL I/O signals is exten- 
sive and includes the SWTP 
CT-1024 and CT-64, the Mits 

Compter and Compter II, etc. 

My encounters with the prob- 
lem have included both cases 2 
and 3 described above. In case 
2, the goal was to interface an 
old "surplus" Mits S-l/O B TTL- 
level serial interface to a CT- 
1024. Also, I wanted to convert 
to RS-232C the serial TTL sig- 
nals on a Mits 88-ACR (audio 
cassette record interface) to 
check the tone decoding of the 
tape interface on-line by simply 
monitoring the decoded TTL 
signals with a terminal. In case 




3, the level conversion involve- 
ment was associated with in- 
terfacing a Nibbler to a Diablo 
(and hiding the microcomputer 
in the base of the printer). 

In the discussion that fol- 
lows, I describe simple circuits 
for accomplishing the required 
conversion. 

Circuit Design 

There exist integrated circuits 
that are specifically designed 
to perform the conversion task. 
For example, the Motorola 
MC1488 and MC1489 chip set 
provides four pairs of such con- 
version units. However, these 
chips may not be readily avail- 
able to the Sunday experiment- 
er and are more expensive 
(about $2.50 each at the local 
computer store) than the inex- 
pensive 741 op amp and 7404 
hex inverter chips used in the 
following circuit design. 

The conversion to be accom- 
plished is simple. TTL-logic 
"low" signals must be con- 
verted to +12 volts and logic 
"high" signals to -12 volts. 
These are not complete signal 
translator specifications, but 
they are good enough to work 
with. The reverse conversion 
must also be performed. 

Fig. 1 shows a simple circuit 
that converts RS-232C signals 



to TTL levels. When the input 
signal is +12 volts, pin 13 of 
the 7404 inverter is clamped at 
5 volts, or a TTL-logic "high" 
state. Pin 12 then gives the de- 
sired TTL output signal. When 
the input is - 12 volts, pin 13 is 
held at approximately -0.6 
volts, giving a TTL-logic "high" 
state at pin 12, as required. 

Two concerns exist with this 
design. The first concern is with 
the input line load. The maxi- 
mum load occurs for a - 12 volt 
signal— 6 mA. This is within ac- 
cepted load limits and can easi- 
ly drive the input of the 7404 in- 
verter, which demands about 
1.6 mA. This current also does 
not represent much of a heat- 
dissipation problem for the 
zener diode— about 2 mW. How- 
ever, you should remember that 
zener diodes are not really de- 
signed for forwards conduc- 
tion. However, in this applica- 
tion there is no problem. 

The second concern is the 
zener diode heat dissipation in 
the + 12 volt input mode. In this 
case the input current is, per- 
haps, 3 mA with a zener diode 
reverse conduction voltage drop 
of 5 volts— .015 Watts. Again, 
this is no problem. 

The second inverter was add- 
ed as several are available on 
the 7404 chip, and it was easy 
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Photo 1. The completed unit. Note that an 8-pin 741 op amp was 
used. 



Fig. 1. RS-232C-to-TTL-conversion circuit. 



88 



♦ 18V 



470 : 



12V 



2 2k 



470 



12V 



470 



470 



-I8V 



♦ 12 



220 
-wv- 



RS-232 
OUT 



j| 4.7h 



-12 



JUMPER 



+ 5V 




AS 

' :: ©^7404 - 



TTL IN 



INVERTED 
-O TTL 
IN 



Fig. 2. Circuit to convert TTL-logic level signals to RS-232C. 



to add the inversion flexibility. 
The 7404 hex inverter itself was 
chosen because of its negligi- 
ble cost and ready availability. 

The TTL-to-RS-232C-conver- 
sion circuit is shown in Fig. 2. 
The 741 operational amplifier is 
used as a comparator. It is 
powered by a simple ±12 volt 
supply derived from a zener di- 
ode regulation circuit. A voltage 
divider provides a 2.1 volt refer- 
ence input to the op amp. This 
is compared to the input logic 
level (or its inverse if desired). 
The amplifier has a gain of ten, 
a choice that will be explained 
later. 

If a TTL signal of 3.3 volts or 
more is placed on the negative 
input of the op amp (pin 4), the 
output (pin 10) will go to -12 
volts, the negative supply limit. 
If, instead, the input is 0.9 volts 
or less, the amplifier output will 
go to the other supply limit, 
+ 12 volts. Thus the operation 
of this circuit is simple; the 
component value choices are 
also based on simple consider- 
ations. 

The operational amplifier 
feedback level was chosen such 
that the amplifier would not be 



heavily driven into saturation. 
The reason for doing this is to 
maintain a reasonable amplifier 
frequency response. For exam- 
ple, if the 741 op amp has a large 
signal gain x bandwidth prod- 
uct of 1 MHz, with a feedback 
ratio of 10:1, the amplifier can 
be used to roughly 100 kHz. Ne- 
glecting slew rate limitations 
(maximum rate of voltage 
change) and phase problems, 
we might expect to use such a 
configuration up to perhaps 
30,000 baud. A more likely limit 
is five to ten kilobaud, which is 
more than sufficient for most 
microcomputer applications. 

The 741 amplifier is capable 
of driving a 25 mA load. How- 
ever, we may expect the RS- 
232C line load to be more on the 
order of a few milliamperes. 
The 220 Ohm output resistor 
was chosen for circuit protec- 
tion and is the same value as 
that found in the Mits S-l/O A 
RS-232C Interface board. 

The reference voltage circuit 
is simply a voltage divider. It 
draws on the order of 4 mA. 
Thus the total load on the low- 
powered ±12 volt supply is 
less than about 10 mA, includ- 



(1) 741 operational amplifier (op 
(1) 7404 hex inverter 

(1) 220 Ohm resistor 
(4) 470 Ohm resistors 

(2) 2.2k Ohm resistors 
(1) 4.7k Ohm resistor 

(1) 5 volt zener diode 

(2) 12 volt zener diodes 
(1) Printed circuit board 



amp) 

Etched but undrilled printed 
circuit boards are available 
from the author for $1.50 
each. A kit with all parts is 
also available for $3.50. In- 
clude a self-addressed 
stamped envelope with your 
order to ensure rapid 
delivery. 




Photo 2. The TTL/RS converter circuit mounted on the back of a 
Mits S-I/OB serial interface board. 



ing the 1 or 2 mA used by the op 
amp itself. If the 470 Ohm resis- 
tor/12 volt zener circuit is regu- 
lating, the current through the 
resistor will be about 14 mA. 
Under no-load conditions, this 
would largely go through the 
zener diode, and the heat dissi- 
pation would be about 150 mW, 
which is acceptable. Shunting 
10 mA to the voltage divider/op 
amp circuit would still allow 
regulation. 

If more than roughly 8 mA 
is drawn by the output load, 
that, plus the voltage divider 
load and op amp quiescent cur- 
rent, can cause the supply volt- 
age to drop. This serves as fur- 
ther output short-circuit protec- 
tion. In fact, the circuit in the 
printed circuit board embodi- 
ment has been tested under 
shorted (to ground) output con- 
ditions and appears to be invul- 
nerable. 

One final note: The two 470 
Ohm resistors connected to the 
operational amplifier inverting 
and noninverting inputs were 
chosen to be equal (design 
practice is usually to balance 
the inputs to equalize bias cur- 



rent voltage drops) and consis- 
tent with the load/voltage divid- 
er configuration. 

Printed Circuit Board 

A foil etching pattern for the 
circuits shown in Figs. 1 and 2 
is presented in Fig. 3. It is as- 
sumed that since TTL signals 
are to be converted, a + 5 volt 
supply is available. 

The final board is small and 
compact, with the RS-232C and 
TTL input/output lines grouped 
together. The component lay- 
out is also included on the board 
itself, simplifying construction. 

Observe that a 14-pin DIP 
pattern is supplied for the 741 
operational amplifier. The stan- 
dard 14-pin 741 DIP will be ac- 
commodated by the foil pattern 
shown in Fig. 3; so will an 8-pin 
741 package if it is positioned 
towards the back end of the 
hole pattern with pin 1 on the 
chip placed in hole #3. Fig. 4 
shows the pin-out configura- 
tion for the two packages. Photo 
1 shows a completed TTL/RS- 
232C converter. 

Photo 2 shows a converter 
board mounted on the back of a 




Table 1. 



Fig. 3. Foil etching pattern for the circuits shown in Figs. 1 and 2. 
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Photo 3. The TTL/RS converter mounted between the two boards 
that compose the Mits 88-ACR audio cassette recorder interface. 



Mits S-I/OB serial interface. The 
Mits card produces only TTL I/O 
signals. The two leftmost wires 
from the converter are connect- 
ed to these (TTL I to STSO and 
TTLO to SRSI). The remaining 
connections are ground, +5, 
-18 and +18 volts. 

Photo 3 shows a converter 
used in conjunction with the 
Mits 88-ACR audio cassette re- 
corder interface. The ACR em- 
ploys the serial board shown in 
Photo 2 connected to a modula- 
tor/demodulator. The converter 
is connected as shown in Photo 
2, except that a switch is placed 
between TTLO (converter TTL 
output) and SRSI (S-l/O board in- 
put). When the switch is closed, 
the terminal (connected to the 
converter) controls the input to 
the computer. When open, the 



modem reigns. Outputs from 
the computer go to both the 
modem and converter. 

Thus programs can be saved 
on and loaded from the tape re- 
corder in ASCII form by simply 
listing and playing back. Files 
can be easily concatenated. 
For example, subroutines may 
be added to a current program 
by playing them in. Programs 
recorded over the telephone 
from a BASIC-speaking com- 
puter can also be loaded and 
then later adjusted to the dia- 
lect of the receiving machine. 
When you perform the latter ex- 
ercise, remember that long 
nulls between program state- 
ment lines are helpful in avoid- 
ing overlaps between those 
statements and possible error 
messages. 
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Fig. 4. Pin-out configuration of 
the 8- and 14-pin 741 operation- 
al amplifiers. 



By bending out the IC pins on 
the S-I/OB board, which corre- 
spond to the A1 and A2 address 
line inputs to the SN7430 eight- 
input NAND gate decoder, and 
tying those inputs to +5 volts, 
you can make the 88-ACR re- 
spond to all port locations be- 
tween 000 and 007. This is use- 
ful for operating Mits cassette 
BASIC because it uses ports 
000 and 001 for the S-I/OA 
RS-232 serial interface (which 
we have duplicated with the ad- 
dition of the TTL/RS converter 
to the ACR) communication 
with the terminal and ports 006 
and 007 for the tape recorder. 
Thus both functions are possi- 
ble using the modified ACR. 

In addition, by connecting 
SRSI (input to the computer 
from the modem) to TTLI (TTL 
input to the converter), you can 
monitor on the terminal what is 
being decoded by the modem 



and adjust the modem accord- 
ingly. As many 88-ACR users 
may agree, this can be a very 
useful function. 

Conclusion 

I have used the above circuit 
design and printed circuit board 
in several projects with excel- 
lent results. Two of the boards 
were connected back to back 
(TTL to RS-232/out to RS-232/in 
to TTL) to determine the maxi- 
mum baud obtainable with this 
design. I applied a symmetrical 
TTL signal to one unit and ex- 
amined the TTL output of the 
second unit with an oscillo- 
scope. The TTL output re- 
mained symmetrical to 16 kilo- 
baud. At this point, the slew 
rate limitations of the 741 op 
amp caused the RS-232 output 
to become triangular instead of 
rectangular. To obtain a much 
healthier RS-232 signal I re- 
duced the baud rate to 10K. 

At 16 kilobaud and under 
these load conditions, the 
RS-232 signal level was ±10 
volts. Shunting this signal line 
with a 1k Ohm resistor reduced 
the swing to ±8 volts. Thus, 
this circuit is capable of pro- 
viding RS-232C-compatible sig- 
nals driving a current in excess 
of 8 mA. 

The above tests indicate that 
the converter should work 
under most conditions that you 
might encounter concerning 
TTL/RS-232 translation. ■ 
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The Simple Up-Grade 



Trying to add computer 
memory is not much fun if 
you don't get everything 
you need. 



step directions and dia- 
grams. And if a personality 
jumper is rec 
premade. 



The TRS-80* memory 
expansion was our first 
Simple Up-Grade. Now 



Simple Up-Grade. Now 
there are two more— for 
owners of Apple H and 
Exidy Sorcerer* computers. 
Each kit is 100% guaran- 
teed—if a part ever fails, we 
replace it FREE. Your Ithaca 



So Ithaca Audio's better 
idea is the Simple Up- 
| Grade. Each Simple Up- 
| Grade is specially designed 
| to make adding memory 
I foolproof. We include all 
1 the parts you'll need; 8 
| prime, tested 16K RAMs, 
along with concise step by 



o dealer has them in 
i, only $140. Now you 
afford to add high 
ty, high density memo- 
:o your system for 
irkably little— far less 
you would expect to 
from Radio Shack, 
e, or Exidy directly. 



Everything you need to up-grade your 
Apple II in blocks of 16K. 




• 8 tested and guaranteed 16K RAMs 

• New Memory Select Units 

• Use only a household screwdriver 

• Easy instructions. 
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These Simple Up-Grades 
are Ithaca Audio's first step 
in adding more capability 
and reliability to your 
computer at lower cost. 
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Other Up-Grades are on me 
way to your dealer now. 
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Data Files for 

* • 

Processor Tech 5K BASIC 

What started as a routine project ended up producing a "Frankenstein's monster"! 



John R. Stanton 

7517 Jonquill 

San Antonio TX 78233 



The possibilities of this small 
modification to the PTCO 
5K BASIC will amaze you! I 
started the project to enable 
me to save the results generat- 
ed by a BASIC program on 
something other than paper. It 
ended up giving me that capa- 
bility and the ability to create 
BASIC DATA statements that 



could be loaded directly into 
any program plus the fantastic 
capability to create BASIC pro- 
grams from a BASIC program. 
I'm not kidding, it can create its 
own programs! That means line 
numbers, statements, variables, 
etc., are all under program con- 
trol, without human interven- 
tion—unless you want to in- 
trude. 

Introduction 

My original idea was to take 
the product of a BASIC pro- 
gram—usually in an array of 



some kind— and, instead of los- 
ing it every time the program 
terminated, figure out a way to 
dump the data to cassette tape 
in a form that I could use as in- 
put data for other BASIC pro- 
grams. 

Well, if BASIC has one over- 
riding failing, it is in the area of 
data handling; I soon realized 
that the only way to save raw 
output data in a form that could 
be used by other programs was 
to actually create BASIC DATA 
statements, complete with line 
numbers, and record them on 



cassette tape. The only way to 
do that was to use the PRINT 
statement to construct a DATA 
statement and then make the 
PRINT statements feed the 
tape recorder, instead of the 
normal CRT/printer output de- 
vice. 

Once recorded, the DATA 
statements could be fed into 
any program by making the 
computer think that the tape re- 
corder input was the keyboard 
input. This last step had to be 
done while the BASIC interpret- 
er was in the command mode 
(program not running) so that 
the DATA statements would be 
added to the program just as if 
they had been typed in on the 
keyboard. 

I/O Port Switching Subroutines 

I needed four assembly-lan- 
guage subroutines to accom- 
plish the I/O port switching re- 
quired between the regular I/O 
devices and the cassette I/O. 
Fig. 1 contains all four subrou- 
tines that occupy the area be- 
tween 1960H and 198BH, 44 
bytes total. 

Each of the four subroutines 
is accessed by a BASIC CALL 
(XXXXX) statement, where 
XXXXX is the decimal memory 
location of the subroutine to be 
called (Table 1). The first sub- 
routine (OUTCS) switches the 
output port from the CRT/print- 
er to the cassette recorder in- 
put. The second subroutine 
(OUTCR) switches the output 
port from the cassette recorder 
input back to the CRT/printer. 

These two subroutines en- 
able you to feed all PRINT 
statements to either the CRT/ 
printer or to the cassette re- 
corder simply by first calling 
the appropriate subroutine. The 
power of this capability is not 
readily apparent, but if you 



Routine 


CALL Statements 


OUTCS 


B 


= CALL (6496) 


OUTCR 


B 


= CALL (6507) 


INCAS 


B 


= CALL (6518) 


INKBD 


B 


= CALL (6529) 



Use 

Changes output from CRT to cassette 
Changes output from cassette to CRT 
Changes input from keyboard to cassette 
Changes input from cassette to keyboard 



Table 1. Subroutine CALL statements. 
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Fig. 1. I/O port switching subroutines. 
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100 PRINT "1000 DATA 45,68,39,22" 
RESULTS IN 
1000 DATA 45,68,39,22 

Fig. 2. Conversion of a PRINT statement to a DA TA statement. 



LIST 

6*300 REM VARIABLES TO BE INSERTED INTO DATA STATEMENTS MUST 
64510 REM BE LOCATED IN THE "V" ARRAY AND THAT ARRAY MUST BE 
64520 REM DIMENSIONED ACCORDINGLY I I 1 1 I I I 1 I I I I I 1 1 I t 
64530 REM ••••••♦••••••TEST DATA LOADER4»«««««««4»«««««o*««««««« 

64540 DIM V(100) 
•4350 FOR A»l TO 100 
64560 V(A)«RND(T) 
64570 NEXT A 

64580 REM •••••••••••END OF TEST DATA LOADER«««««««4»«««««««««« 

64590 PRINT 

64600 REM •••««•• DATA STATEMENT CONSTRUCTOR ••••••« 

64610 PRINT 1 ' INPUT NUMBER OF DATA STATEMENTS I "♦lINPUT.X 

64620 PRINTMNPUT NUMBER OF DATA ELEMENTS IN EACH STATEMENT I ",|INPUT,Y 

64630 PR INT* INPUT STARTING LINE NUMBER I *.tINPUT,L 

64640 PRINT* INPUT LINE NUMBER INTERVAL I »StINPUT,P 

64645 BsCALL (6496) 

64650 FOR I«l TO X 

64660 L1«L«MI«P) 

64670 PRINTL1 ."DATA ♦• , 

64680 FOR Jel TO Y 

64690 K = I«J 

64700 IF jsy THEN PRINTV(K), 
64705 IF JOY THEN PR I NTV ( K ) , " , " , 
64710 NEXT J 
64720 PRINT 
64730 NEXT I 

64740 PRINT" B a C ALL (6329)" 

64750 BeCALL (6507) 

64760 PR I NT* DONE -CONTROL RETURNED TO KBD/CRT* 
64999 END 



Fig. 3a. DATA statement constructor. 



think about it, the PRINT state- 
ment can produce just about 
any combination of constants, 
variables, quoted strings, state- 
ments, etc., that you might 
want. 

Fig. 2 is an example of a 
PRINT statement that pro- 
duces a DATA statement. This 
PRINT statement sends only 
the portion within the quote 
marks to the cassette re- 
corder (1000 DATA 45,68,39,22 
CR LF). 

The carriage return (CR) and 
line feed (LF) are generated by 
the program at the end of a 
PRINT statement and are sent 
to the tape recorder. When fed 
back from the tape recorder to 
the computer while the BASIC 
interpreter is in the command 
mode, this line will load itself in 
as a DATA statement and will 
become line 1000 in whatever 
program resides in the BASIC 
interpreter. 

The third subroutine (INCAS) 
switches the input port from 
the keyboard to the cassette re- 
corder output, allowing the 
DATA statements to load them- 
selves. The fourth subroutine 
(INKBD) switches the input port 
back to the keyboard from the 
cassette recorder output. With 
these two subroutines you will 
be able to take the recorded 
DATA statements and load 
them directly into a program 
and then return input control to 
the keyboard. 

PRINT-to-DATA-Statements 
Conversion 

By inserting variables in the 
PRINT statements I found that I 
could automatically assign line 
numbers and pluck data from 
anywhere in the data base in 
exactly the formats I needed. 
Fig. 3 is an example of a com- 
plex DATA statement construc- 
tor where even the number of 
data elements in the DATA 
statement is a variable. Insert- 
ing this constructor at the end 
of a BASIC program and align- 
ing its variables with those that 
you wish to save will allow you 
to create any number of DATA 
statements with a variable 
number of elements all under 
software control. 

Once you have recorded all 
of your DATA statements, load 



the program that will use the 
DATA statements, type in the 
single CALL statement in Fig. 
4, start the recorder and hit the 
return key. Your DATA state- 
ments will load themselves just 
as though you were typing 
them in from the keyboard your- 
self. By always making the last 
statement inserted by the con- 
structor the CALL statement in 
Fig. 5, you will ensure that con- 
trol is returned to the keyboard 
after the last DATA statement 
is loaded. The assembly-lan- 
guage subroutines that do all 
of the switching (Fig. 1) are 
structured for my I/O scheme, 
so the port numbers and masks 
will need to be changed to re- 
flect your I/O scheme. 

A Frankenstein 

At this point I had satisfied 
my original goal of saving and 
reusing data bases without 
having to type them in myself, 
but I soon became aware that if 
\ coutd create DATA state- 
ments under software control, I 
could create any BASIC state- 
ment under software control. 



Thus I could use my computer 
to create BASIC programs! 

This stark realization scared 
me because it would allow the 
computer to alter its own algo- 
rithms as a result of experience 
and simulate the learning pro- 
cess. Simple experiments indi- 
cate that any of the BASIC 
statements can be constructed 
in the same manner as I have 
constructed the DATA state- 
ments, and, indeed, whole pro- 
grams can be constructed. Pro- 
grammers beware: This thing 



could take over all software de- 
velopment! 

At this point I will bow out 
and let your imagination run 
wild as mine has. I will probably 
be working on a universal pro- 
gram generator for the rest of 
my life, and I figured if I could 
get this published there would 
be a bunch of other fools right 
in there with me. Lots of luck! 

Restrictions 

This project has met all of the 
goals I set, but it does have one 
quirk that I must warn you 
about. The speed at which your 
computer can handle the tape 
input is limited by the speed of 
the output device to which that 
input is echoed. When a key- 
board is used as an input de- 
vice the speed usually does not 
matter, but when the charac- 



INPUT NUMBER OF DATA STATEMENTS t 10 

INPUT NUMBER OF DATA ELEMENTS IN EACH STATEMENTi 5 

INPUT STARTING LINE NUMBER I 2000 

INPUT LINE NUMBER INTERVAL I 500 



2500 


DATA 


.361117 


♦ 


.040313 


t .413016 


t 


.058217 


t .892233 


300C 


DATA 


.040513 


i 


.038217 


I .608079 


t 


.264695 


I .28444 


3500 


DATA 


.413016 


♦ 


.608079 


, .06347 


t 


.116282 


t .056439 


4000 


DATA 


.038217 


♦ 


•264695 


• .116282 


• 


.653631 


, .93187 


4500 


DATA 


.692233 




.28444 , 


.056439 


t 


.93187 i 


.050816 


5000 


DATA 


.608079 


» 


•116282 


t ,459175 


♦ 


.400634 


t .06051 


5500 


DATA 


.976036 


i 


.197627 


f .838286 


t 


.288647 


i .524839 


6000 


DATA 


.264695 


i 


.853631 


• .400634 


f 


.777737 


t .483323 


6500 


DATA 


.06347 f 




.439175 i 


.687667 


• 


.347727 


, .373242 


7000 


DATA 


.28444 , 




.93187 ♦ 


.06051 t 


.483325 t 


.638397 



BsCALL (6329) 
DONE-CONTROL RETURNED TO KBD/CRT 



Fig. 3b. Program run results with line 64645 deleted (output is 
sent to CRT instead of cassette). 
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LIST 



c 5 OC 


HIT A 

DATA 


.383522 




• 708914 




•25595 t 




•510465 t 




.057526 


9 A A ^ 

30CC 


DATA 


• 7089 1 A 


» 


• 310463 


» 


.092433 


i 


.244519 


» 


.340362 




DATA 


9 ■ ■ ft K 

• Z 5595 « 




•09Z*33 f 




.789559 i 




•177034 t 




.716639 




ntTA 
UA 1 A 


• 5 10*65 


» 


41/, |1 f% 

. Z AhS 19 


» 


• 177034 


i 


•337151 




. 120418 


4300 


DATA 


.037526 


» 


.340362 


t 


.716639 


i 


•120418 




.142469 


3000 


DATA 


.092433 


» 


.177034 


» 


.110137 


» 


.831319 


» 


.96294 


3500 


DATA 


.436683 


♦ 


.630211 




.500514 


» 


.048621 


t 


.031472 


60CC 


DATA 


.244319 


♦ 


.337131 


♦ 


.831519 


f 


.619452 


♦ 


.889222 


6300 


DATA 


.789339 


i 


.110137 


t 


.458788 


f 


.04879° 


» 


•05362 


70CC 


DATA 


.340362 


t 


.120418 


t 


.96294 , 




.889222 t 




.903377 



6430C 
64310 
64520 
6453C 
64340 
64350 
6456C 
64570 
64580 
6439C 
64600 
64610 
64620 
64630 
64640 
64645 
64650 
64660 
6467C 
64680 
64690 
64700 
64705 
64710 
64720 
64730 
64740 
64750 
64760 
64999 



VARIABLES TO BE INSERTED INTO DATA STATEMENTS MUST 
BE LOCATED IN THE "V" ARRAY AND THAT ARRAY MUST BE 
DIMENSIONED ACCORDINGLY! 1 I I I 1 1 !! I I I I I 1 I I 
•#««*#«##*«TEST DATA LOADER««««*««*«««««*««*«««#*« 



►END OF TEST DATA LOADER** ♦«*«*»«»*****» *« 



DATA STATEMENT 
NUMBER OP DATA 
NUMBER OF DATA 
STARTING LINE 



CONSTRUCTOR 
STATEMENTSi 

ELFMENTS IN EACH STATEMENT: 
NUMBER i •MINPUT.L 



REM 
REM 
REM 

REM ••••••«•«« 

DIM V(100) 
FOR A*l TO 100 
V(A)sRND(T) 
NEXT A 

REM •«•«««««•« 
PRINT 

REM ••••••• 

PRINTMNPUT 
PRINTMNPUT 

PRINTMNPUT 

PRINTMNPUT LINE NUMBER INTERVALt •MINPUT.P 

BsCALl (6496) 

FOR Isl TO X 

L1«L4(I«P) 

PR INTL 1 » "DATA « , 

FOR J«l TO Y 

KrI«J 

IF J«Y THEN PRINTV(K ) , 

IF JOY THEN PRINTV(K) ,»•," f 

NEXT J 

PRINT 

NEXT I 

PRINT" BsCALL (6529)" 

B»CALL (6507) 

PR I NT "DONE ^CONTROL RETURNED TO KBD/CRT" 
END 



»» ♦ I INPUT t X 



" t I INPUT, Y 



Fig. 3c. DATA statement constructor with the data it generated loaded back into it. 



ters are coming in at 300 baud 
plus, it does matter. The most 
critical limitation is the time it 
takes the output device to pro- 
cess a carriage return. 

Processor Technology 5K 
BASIC has a NULL XXX com- 
mand that transmits XXX null 
characters after each carriage 
return, thus setting up a period 
of time to allow for carriage-re- 



turn processing. In the case of 
my TVT-II, the NULL must be 
set to at least 1 2 or the data will 
overrun the carriage-return pro- 
cessing. Overrun will cause 
some of the DATA statements 
to be missing and will probably 
leave the input port connected 
to the cassette recorder in- 
stead of switching it back to 
the keyboard. 



There are two ways to cure 
this last affliction: reload BASIC 
or have a cassette on hand with 
the recovery CALL statement 
on it ( B = CALL (6507) ) by itself. 
If you have a low- or medium- 
speed printer as your echo de- 
vice, you will have to set the 
NULL relatively high (40 or so to 
prevent overrun). Higher NULL 
settings are required for cas- 



B = CALL (6518) 



Fig. 4. Cassette input CALL 
statement. 



B = CALL (6529) 



Fig. 5. Keyboard input CALL 
statement. 



sette interfaces operating 
above 300 baud also. 

Remember: If the null is not 
set right in both the original 
program and the one to which 
the data is to be loaded, you 
may hang up in the cassette 
mode with bad data in the data 
base. 

Technical Details 

The assembly-language sub- 
routines are loaded just above 
where PTCO 5K BASIC now 
stops, and it does alter the min- 
imum starting location in the 
preamble questions when 
BASIC is initialized. FIRST AD- 
DRESS should be at least 6550 
(I use 6600 to be safe). Make 
sure to insert the NULL com- 
mand to prevent carriage-return 
overrun. Be certain that the last 
statement loaded on every tape 
is B = CALL (6507) to ensure 
that control is returned to the 
keyboard after a data load.B 



/-WEB * ASSOCIATES-^ 




GET UNSTUCK! 

with 

TBUFF™ 



STOP YOUR CASSETTE WHEN 
IT SHOULD WITH OUR TBUFF™ 
CASSETTE INTERFACE BUFFER 
ONLY $12.95 each 




Specify recorder make, model, 
and mfg. code (in battery com- 
partment). 




Dealer inquiries invited 
Club discounts available 

For more information circle ^ W20 




Send check or money order to: 

WEB ASSOCIATES 
P.O. Box 60-KW, Monrovia, CA 91016 

(California Residents add 6% tax) 



Canadian 

8K MEMORY KITS 

M1— Fast Signetics 21L02-1 RAMs with 20 
pages of Documentation— solder mask Low 
power Schottky— S-100 Bus— Full Buffering 

$179.95 

M2— as above with DIP switch address select 
and Robinson Nugent IC sockets only $199.95 

MEM1— W AM ECO bare board as used In 
above kits $39.95 

Write for info on WAMECO CPU and other 
S-100 bare boards. 

ORTHON COMPUTER 

A ^ A V A^^4^ IMTTMON HOLDINGS LTD) 

^08 

12411 Stony Plain Rd 
Edmonton, Alberta Canada T5N3N3 



REAL ESTATE 

SOFTWARE 
NORTHSTAR VERSION 

• FULL FEATURED 

• INSTANT RETRIEVAL 

• POINTER CROSS REFERENCED 

• LISTINGS. CUSTOMER FILES 

• CURSOR CONTROLLED 

• HAZELTINE DUAL BACKGROUND 





fORSAU \\ 

' II <^ 

North star Dos $OQO°° 
Basic With 
Documentation POWERFUL, 

COMPLETE 



APOLLO SOFTWARE 

41 Park Ave 
Lockport, NY 14094 



is A84 
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II 



® 





QUALITY 





D ANIMATION 




6502 FORTH 
6800 FORTH 
Z-80 FORTH 

FORTH is a unique threaded language that is ideally 
suited for systems and applications programming on 
a micro-processor system. The user may have the 
interactive FORTH Compiler/Interpreter system 
running stand-alone in 4K to 6K bytes of RAM. 
The system also offers a built-in incremental assem- 
bler and text editor. Since the FORTH language is 
vocabulary based, the user may tailor the system 
A-5j>24.9o to resemble the needs and structure of any specific 
application. Programming in FORTH consists of 
defining new words, which draw upon the existing 
vocabulary, and which in turn may be used to 
define even more complex applications. Reverse 
Polish Notation and LIFO stacks are used in the 
FORTH system to process arithmetic expressions. 
Programs written in FORTH are compact and 
very fast. 

APPLE II COMPUTER 
PET 2001 COMPUTER 
TRS-80 COMPUTER 
SWTP COMPUTER 



» LONG RANGE SENSORS 

» CHASERS 

« PHOTON TORPEDOES 

« GALACTIC RECORDS 



COMHAND? 2 



$34.95 
$34.95 
$34.95 
$34.95 



Apple PIE 
TRS-80 PIE 



? lip 

NUH8CRS 
POP -LASER 




TRATOLASER 



PIE (PROGRAMMA IMPROVED EDITOR) 
is a two-dimensional cursor-based editor designed 
specifically for use with memory-mapped and 
cursor-based CRT's. It is totally different from 
the usual line-based editors, which were originally 
designed for Teletypes. The keys of the system 
input keyboard are assigned specific PIE Editor 
function commands. PIE includes the following 
features: blinking cursor; cursor movement up, 
down, right, left, home, plus tabs; character insert 
A-$15.95 and delete, string search forwards and backwards; 

page scrolling; GO TO line number, plus top or 
bottom of file; line insert and delete anywhere on 
screen; append and clear to end of line; move and 
copy buffer. 

APPLE II COMPUTER $19.95 
TRS-80 COMPUTER $19.95 



UPER STARWARS 




A-$15.95 



All orders include 3% postage and handling. 
Apple II is a registered trademark of Apple 
Computer, Inc. Pet is a registered trademark 
of Commodore International and TRS-80 is 
a registered trademark of Radio Shack. 
California residents add 6% sales tax. 

VISA & MASTERCHARGE Accepted. 





GIC SQUARES 



A-$ 9.95 



APPLE II LIGHT PEN 



$34.95 
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YEARS LEFT. . , 

CONDITION 

Ml R 

PhItIn-Iorps: 
kl i noons 



: Br 
: Hi 

; r 



COHHAND? 



STARTREK 



P-$ 9.95 




DEPTH CHARGE 



P-$ 9.95 




BATTLE SHIP 



P-$ 9.95 



VOU ' RE sentenced to a seven-second DELA' 

BEFORE VOU CAN REPLAV ! 



Gj(D 




QUICKDRAW 



P-$ 9.95 



PROGRAMMA 
INTERNATIONAL, Inc. 

3400Wilshire Blvd. 
Los Angeles, CA 90010 

(213) 384-0579 

Dealer Inquiries Invited 









DO) 



t* 1 
n o 
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Rod Hallen 

Road Runner Ranch 

PO Box 73 

Tombstone AZ 85638 



John Walker 
Mar inch ip Systems 
16 St. Jude Rd. 
Mill Valley CA 94941 



Number Conversion Easy Lowercase 



This routine asks for a decimal number between 1 and 225 and 
then prints the hex and octal equivalents. If a zero is entered, 
control reverts to BASIC. It is written in Processor Technology's 
Extended BASIC, which does not allow string arrays. If your BASIC 
does, then replace lines 20 and 80 with the statements contained 
in the remarks from 190 to 240. 



Assumes character in R0 



1. 


uc 


CI 


R0.060 


Lowercase? 


2. 




JL 


UC1 


No. Don't translate 


3. 




CI 


R0.07F 


Is it a rub-out? 


4. 




JEQ 


UC1 


Yes. Leave it alone 


5. 




ANDI 


R0.05F 


No. convert to uppercase 


6. 


UC1 


RT 




Return to caller 



Fig. 1. Lowercase-to-uppercase-conversion subroutine for the 
TMS 9900. 



At long last we can purchase low-cost computer peripherals 
that work in both uppercase and lowercase; yet virtually every 
keyboard I see is locked to use uppercase letters only. Why? It 
seems that in every system there is at least one piece of software 
that doesn't recognize lowercase letters. Lowercase so improves 
readability that we shouldn't give it up so willingly 1 , especially 
since it's so easy to write a program that accepts both uppercase 
and lowercase. Here's how: 

1 . Write your program assuming the text it receives is all upper- 
case. 

2. In your common-character load subroutine (you did use one, 
didn't you?), insert a translate to uppercase. 

This will allow you to enter data in either uppercase or lower- 
case and still allow your program to recognize its keywords, com- 
mands or whatever. When your program stores text in memory, it 
should be stored as entered and retranslated each time the pro- 
gram looks at it. This allows it to be printed back as it was entered, 
not in (yukkk) ALL CAPS. Writing a subroutine to do the conver- 
sion from lowercase to uppercase is as easy as the two steps given 
above (see Figs. 1 and 2). 

These subroutines leave the rub-out character (7F hex) un- 
changed. If you don't mind having rub-out changed to " ", you 

can delete lines 3 and 4 in both subroutines. It is usually easy to 
patch these routines into existing programs to make them case- 
insensitive, but it would be far better if vendors did this before they 
distributed their software. It's really very little trouble, and it does 
make things much nicer. Please? 

1 Bill McLaughlin, "ALL CAPS should be laid to rest," Kilobaud, 
December 1977, p. 60. 



Assume character in Accumulator 



1. 


UC: 


CPI 


60H 


Is character lowercase? 


2. 




RC 




No. Return \t 


3. 




CPI 


7FH 


Yes. It is rub-out? 


4. 




RZ 




Yes. Leave it alone 


5. 




ANI 


5FH 


No. Translate to uppercase 


6. 




RET 




Return to caller 



Fig. 2. Lowercase-to-uppercase-conversion subroutine for the 
8080 or Z-80. 



II REM-DECIHAL TO HEX AND OCTAL ROD HALLEN 21 JUNE 78 

21 DIM Ai<16): LET AI= ,, I123456789ABCDEF" 

31 FOR 1=1 TO 255 

41 INPUT , "DECIMAL NUMBER ? \N 

51 IF N=0 THEN 150 

61 LET X=INT(N/16) 

71 LET X1=N-X*16 

81 PRINT " HEX ";A*(X + 1,X*1);A$(XH1,X1+1), 

91 LET Y=INT(N/64) 
101 LET Y1*INT(<N-(Y*64))/8) 
111 LET Y2*N-<(Y*64)*(Y1*8)> 
121 PRINT "OCTAL ";Y;Y1;Y2 
131 PRINT 
141 NEXT I 
151 END 

181 REN-CHANGES FOR STRING ARRAYS 
191 REH-20 DIM A$<16) 
211 REH-21 FOR J=1 TO 16 
211 REH-22 READ A$(J) 
221 REH-23 NEXT J 

231 REN-24 DATA 1,1 ,2,3,4,5 V 6,7,8,9,A,B,C,D,E V F 
241 REH-81 PRINT " HEX ";A$(X+1 ) ;A«(X1+1 ), 

Program listing. 
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James A. Van Dyke 
216 N. Depot St. 
Louisville OH 44641 

A "Sneaky Interrupt" 
for the 6502 

Looking for a way to interrupt your 6502 other than through NMI 
or IRQ? If you use a 6502 microprocessor and need an addition- 
al method of getting your computer's attention, then read on. 

About three years ago I wanted to learn more about digital elec- 
tronics. What better way than to build my own microcomputer? 
But before I could begin I had to do a lot of investigating to deter- 
mine what type of processor to use. 

After much agonizing I settled on the 6502 since it seemed to be 
much more concise than the 8080 and, to me, was easier to pro- 
gram than either the 8080 or 6800. After all I have subsequently 
learned, I'm glad I made this choice. I feel there is no better micro- 
processor on the market than the 6502 (that ought to stir up all the 

8080 people out there). 

During the process of working up my system, I needed some way 
to get information to my processor other than through the normal 
NMI or IRQ interrupt methods. NMI was dedicated to the reset and 
stop functions, and IRQ was being used for a particular applica- 
tion. 

The normal method of solving this problem would have been to 
set up a system of polled or priority interrupts. This seemed like a 
lot of work for only one additional requirement, so I began the 



search for an easier and simpler way. That's when I discovered the 
6502 "sneaky interrupt." 

The 6502 sneaky interrupt can be found hiding on the SO input 
pin. This is an input that sets the overflow flag in the processor 
whenever it detects a transition from high to low. The edge sensi- 
tive nature of this input makes it convenient and easy to use. All 
you have to do is provide this edge and software to interrogate the 
V flag periodically to detect an interrupt request. 

Of course, if your program is performing arithmetic operations 
such as ADC, SBC or BIT instructions, you must be careful that no 
conflicts in the use of the overflow flag are created. In my experi- 
ence so far, this has never been a problem. 

I currently use this method to detect a keyboard input to my BA- 
SIC interpreter. When BASIC is ready for some input, it executes a 
JSR to a routine called KEYIN. If you are concerned about the pre- 
vious status of the V flag, you can preserve it by pushing the status 
register onto the stack before the CLV and pulling it back before 
the RTS. 

This method requires very little hardware (none in my case since 
SO is tied to the keyboard strobe) and a minimum of software. 



KEYIN CLV clear the V flag 

NOP wait 

BVC-1 if V is not set, go back to wait 

JSR GETKEY if V is set, go to GETKEY routine 
RTS 

KEYIN routine. 



E. M. McCormick 

13100 Chapman, Apt. 3-113 

Garden Grove CA 92640 

Calculating Pi . . . 
The Leibnitz Method 

Calculating the value of pi (3.14159 . . .) is a way of testing and 
comparing the number-crunching capabilities of various mi- 
cros. It produces a familiar number, although most people will re- 
member only the first few digits in the series. 

The easiest method of computing pi uses this series discovered 
by Leibnitz in 1694: 

P \1 3 5 7 9 11 J 

Although it is simple to program, this series requires many thou- 
sands of terms for even a few places of accuracy. However, it is 
easy to extend it so that it converges quite rapidly. The program 
listing shows the BASIC program to do this. 

This program calculates pairs of terms in the series. Value S# 
(line 50) will fluctuate around pi/4. However, P# (line 60) makes two 
corrections to S#. First, by adding 2*M#, it calculates a value mid- 
way between that of the two terms. Since the value of the denomi- 
nator is ever-increasing, this midpoint correction actually overcor- 
rects. The final term, - 2*M#t2, compensates for this overcorrec- 
tion. 

A Level II TRS-80 will calculate pi to ten places in 37 seconds and 
to 13 places in eight minutes when using this program. Incidental- 
ly, the correct value to 15 places is 3.141592653589793. 



Richard Wright 
676 Coe Rd. 
Tiffin OH 44883 

MIKBUG Load ... 

Show and Tell 

Loading long programs from tape using the MIKBUG "L M func- 
tion can be nerve-racking due to the lack of output to the ter- 
minal. You can overcome this problem by loading E013 at A048 and 
A049 and entering "G" instead of "L." Your program will now 
display on your terminal as it loads into memory. 



10 REM PI CALCULATION, E. M. MC CORMICK, 8-1 1-78 

20 S# = 

30 X# = 1 

40 M#=1/(X# + 2) 

50 S#=1/X#-M# + S# 

60 P# = 4*S# + 2*M#-2*M#t2 

70 PRINT X#,P# 

80 X# = X# + 4 

90 GOTO 40 

100 END 

Program listing. Rapid calculation of pi using Leibnitz' series. 
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RONDURE COMPANY o^litl^l™ 

# mi ^ ■ 214-630-4621 



the computer room 




$895.00 
CLEAN & WORKING 

$1095.00 
RECONDITIONED 

TESTED WITH 

NEW 

ASCII 
ELECTRONICS 



IBM Selectnc with ASCII parallel receiver only 
electronics. 

Immediate Delivery— Shipped from inventory. 



ASCII 
SELECTRIC 

Printer Mechanism: Heavy 
duty input/output, Series 
745. 

Weight: 120 ibs. Dimen- 
sions: 29 ,, Hx35"Wx33"D. 

Print Speed: (14.8 charac- 
ters per second) 

Platen: 15" wide, pin feed 
or form feed device option- 
al (132 print positions). 

Parallel output only— 15 
characters per second ac- 
cepts 7 bit ASCII parallel 
w/strobe & prints on Selec- 
tive. The unit still works as 
a typewriter in off-line 
mode. 



NOVATION DC3102A 



Used 




Working 



$150.00 



RS232 Connection 
300 Baud 



Tl 990/4 



SALE 

single board cpu $ 22500 
256 WORDS RAM 
SOCKETS FOR 1K ROM 
DOCUMENTATION 



NEW Novation Modems & Couplers 

4102A-Acoustic-Originate $275.00 

41 03A- Acoustic- Ans/Orig $295.00 

4102-Hard Wire-Orig $340.00 

4103B-Hard Wire-Orig. & Auto Answer $385.00 

4113B-Hard Wire- Auto Answer Only $365.00 



Write or call for our cataloge of many terminals & parts. 



DATEL SELECTRIC 
(IBM Selectric Mechanism) 




Specifications: 

• Size: 21"Wx21"Dx8"H. 

• Power input 115 Volt Hz 

• Interface: RS232 

• Weight: 54 Ibs. 

• (Shipping weight 65 Ibs.) 

• 15" Carriage 

• 15 CPS 

• Correspondence code 

• Half Duplex 

• 132 Print Positions, 10 
Pitch 



Used, As Is 
Clean & Working 
Refurbished 



$395.00 
$495.00 
$695.00 



Software to convert ASCII Output of 8080 Class 
Processor to Selectric Code $25.00 

Manufacturers Electronic & Mechanical 
Documentation $40.00 



WE HAVE FLAT-PACK 
ACOUSTIC 

Modem pickup $19 50 

Even though market SOLD OUT 
in catalog— we've got more. 



SPECIAL 




GETERMINET 
300 PRINTER 



(used) 

(good working condition) 
$450.00 



• Receive only 

• ASCII code 

• RS-232 interface 

• 30 CPS 

• Upper & lowercase 

• Shipping wt. 75# 




ASCII Keyboard 

(used) 
with enclosure 



$35.00 




Sony TV/Moni\or 



11" used 



$75.00 



ORDERING INFORMATION: 

We ship the same day we receive a certified check or money order. 
Texas residents add 5% sales tax. Please call if you have a question. 
Write for our CATALOG of many parts, terminals, printers, etc. 
All items subject to availability. Your money returned if we are out 
of stock. 



SHIPPING INFORMATION: 
Modems: $2.00 each; 2 for $4.00 UPS. 

Large Items & Parts: Specify Freight or Air Freight Collect 
Foreign Orders: Add appropriate freight or postage. 
We now take Master Charge and Visa orders, Specify full number, 
bank number and expiration date. 
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00000000 

This questionnaire is very important 

to you and to us It's your opportunity to help us chart the future course of Kilobaud MICROCOMPUTING by tell- 
r^^DMT^ """I 5 ° f artideS 8nd features Vou want to read We need your input to make Kilobaud MICRO- 
COMPUTING an even better magazine. Please let us know what's on your mind by circling your answers on th.s 
postage-paid card and mailing it today. 



2) 



3> 



-I) 



What is your level i» education? 

A High School 
B College 
C Post Graduate 
D Other 

\Miat In vour income kvel? 

A $10-15.000 
B $15-20,000 
C $20-25.000 
D $25 - 30,000 
E Over $30,000 

Whal is your profession? 

A Management 
Engineer 
Technician 
Data Processing 
Programmer 
Doctor 
Lawyer 

Other 



B 

C 
D 
E 
F 

G 



Uhal is your interest in computing? 

A Hobby 
B Professional 
C. Business 
D Hardware 
E Software 
F. School 

Other 



7) 



T 

U. 

V 

W 

X 

Y 

Z. 

AA 

BB 

CC 

DD 

EE 



Polymorphics 
Processor Tech 
SWTP 
SYM (VIM) 
TRS-80 Level I 
TRS-80 Level II 
Vector Graphic 
VIP (RCA) 
Wave Mate 
Xitan 

S-100 Homebrew 
Other 



6) Him much RAM docs your largest 



xvsiem contain? 


A 


Less than 4K 


B 


4K-7K 


C 


8K-11K 


D 


12K-15K 


E 


16K 23K 


F 


24K-31K 


C 


32K or more 



5) Whkh microcomputer s) do you 



Him much have you imesled in your 
microcomputer systems? 

A Less than $500 
B $500-1,000 
C $1,000-1,500 
D $1,500-2,000 
E $2,000-3,000 
F more than $3,000 



H) Him much will you spend on your 



«mn? 




system this year? 


A 


I don't own one yet 




A 


Less than $500 


B 


AIM-65 




B 


$500-$1,000 


c 


Altair 




C 


$1,000-1.500 


D 


Apple 




D 


$1,500-2,000 


E 


Compucolor 




E 


$2,000-3,000 


f 


Cromemco 




F 


more than $3,000 


G 


Data General 








H 


Elf (Quest) 


9) 


Do ton program mostly ini 


I 


Elf (Netronics) 




A 


BASIC 


I 


Exidy Sorcerer 




B 


FORTRAN 


K 


Gimix Ghost 




C 


Assembly language 


L 


Heath H8 




D 


Machine language 


M 


Heath H11 






Other 


N 


Imsai 








O 


KIM-1 


10) 


Which oi the follimlnti do you own? 


P 


Motorola 




A 


Printer 


Q 


North Star 




B 


Modem 


R 


Ohio Scientific 




C 


Word Processor 


S 


PET 




D 


Mini-floppy 



E. 8-inch floppy 
F Hard disk 

11) ^here do you get mi>st oi yiMir soft 
nare? 

A Write it myself 
B Magazines 
C Friends 

D Software Companies 

12) I read the lolloping maga/inesi 

A Kilobaud/Microcomputing 
B Interface Age 
C Byte 

D Computerworld 
E Personal Computing 
F Creative Computing 
G Popular Electronics 
H Radio Electronics 

Others 

l)> I suhscrihe to the following! 

A Kilobaud/Microcomputing 
B Interface Age 
C Byte 

D Computerworld 

E. Personal Computing 

F. Creative Computing 

G. Popular Electronics 
H Radio Electronics 

Others 

14) Vside from the articles, what are 
your iatorile ieatures oi Kilobaud 



B Construction of major 
equipment 

C Construction of ac- 
cessories and gadgets 

D Modifications to existing 
equipment 

E Video terminals 

F Printers 

G Kilobaud Klassroom 
H Control applications 

A/D and D/A conversion 
I Expanding your system 
K Interfacing peripherals 

lt>) >*hal types oi soitware articles do 
you like best? dhoosc J) 

A. Business programs 

B Reviews of software 
packages 

C Patches for existing soft- 
ware 

D Games 

E Educational programs 

E Home applications 

G Operating systems and 

monitors 
H Techniques of program- 
ming 

I Word processing 

Other 

17 > Vre most oi the articles. 

A Too complex' 
B 



Microcomputing? (chinise 3) 




c 


About right/ 


A Publisher's Remarks 






B Output from ISI 


IS> 


>Mial kinds oi general interest ar 


C. Pet-pourri 




Ma 


do yiHi like? 


D. Calendar 




A 


Humor 


E. Books 




B 


Reports on computer 


F. New Products 






shows 


G. Computer Clinic 




C 


Stories about computer 


H. Dealer Directory 






people 


1. Letters 




D 


1 don't like general interest 


) Classifieds 






articles 


K Legal/Business Forum 








L Club Calendar 


m 


Uhal do mm think oi the !'»?> cover 


M BASIC Forum 




desifl 


n? 






A 


Like it 


What kinds oi hardware articles do 




B 


Liked the old ones better 


yiHi like mi»st? (choose 3) 




C 


Don't care 


A Reviews of systems. 








boards, accessories 
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What's so Magic 
about the Sorcerer? 



It's no secret, but you have to read this article to find out. 



You don't have to follow the 
yellow brick road to Its end 
to find the Sorcerer of Exidy 
(Exidy, Inc., Data Products Divi- 
sion, 969 West Maude Ave., 
Sunnyvale CA 94086). He is 
probably in your friendly neigh- 
borhood computer store right 
now. But just in case you 
haven't yet seen this fabulous 
machine, let's take a quick look 
at the Sorcerer's array of spe- 
cial features and then spend 
some time investigating just 
how to use them. 

The Sorcerer computer ar- 
rived on the personal-computer 




scene in the fall of 1978, some- 
what later than its competitors. 
As delivered at $895 in the 8K 
byte RAM version, the Sorcerer 
does not include all the items 
shown in Photo 1. As a matter 
of fact, the basic machine 
doesn't even include a CRT 
monitor or a cassette tape 
deck, both of which are indis- 
pensable for its operation as a 

home/personal/hobbyist com- 
puter. 

Adding the cost of these "op- 
tions" increases the price of 
the Exidy machine to more than 
just above that of the competi- 



tion. So how can you justify the 
higher expenditure for the Sor- 
cerer? The special features of 
this computer have to provide 
the justification. 

What Makes It Special 

The minimum memory con- 
figuration of the computer in- 
cludes 8K bytes of RAM, and, 
after the on-board monitor and 
ROM-PAC BASIC grab their 
stack and work space, 7400 
bytes of program space are still 
available to the BASIC lan- 
guage programmer. RAM can 
later be expanded on-board to 





Photo 1 The Sorcerer computer with up to 32K bytes of RAM is contained completely within the key- 
*°** h ° U8m 9> re ^ing only the addition of a CRT monitor and cassette tape deck. BASIC language 
in ROM is supplied in the cartridge plugged into the right side of the machine. (Photos courtesy of Ex- 
idy, Inc.) ' 
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16K or 32K bytes, or you can 
purchase the machine in these 
larger configurations if you 
know how much memory you 
are going to need ahead of 
time. 

The microprocessor is the 
Z-80 running with a 2 MHz clock, 
and Table 1 shows how fast it 
executes the Kilobaud bench- 
marks (see "BASIC Timing 
Comparisons" articles in the 
June 1977 (p. 66) and October 
1977 (p. 20) Kilobauds). The Z-80 
CPU should enable the Sorcer- 
er to run circles around the Al- 
tair, so the results of the bench- 
mark programs are a little dis- 
appointing, as well as confus- 
ing. 

Memory size and speed, how- 
ever, are not the true measures 
of the value of this computer. 
Its built-in features not found 
on any other machine in its 
price range make this computer 
a first choice for the more seri- 
ous user. The Sorcerer comes 
complete with: 

• An instantly replaceable 
ROM-PAC cartridge (EPROM- 
PAC optional) allowing sudden 
swapping of programming lan- 
guages or application pro- 
grams. 

• Complete interfaces for two 
cassette tape drives, including 
motor on-off controls and se- 
lectable 300 bps Kansas City 
Standard or 1200 bps Exidy for- 
mat recording. 

• Eight-bit-wide parallel input 
and output ports with hand- 
shaking controls accessible 
through a standard DB-25S 




Photo 2. The ROM-PAC has been opened up, showing the four ICs containing an 8K version of Micro- 
soft BASIC. The same package can be configured for the more popular EPROMs, permitting the user 
to change to an instantly loadable application program. 



connector on the back panel. 

• An additional 50-pin card 
edge connector interfacing 
with the Z-80 CPU, which can be 
used to attach an S-100 bus- 
compatible expansion chassis. 

• An RS-232 serial I/O port with 
selectable 300 or 1200 baud 
rates. 

• Uppercase and lowercase 
ASCII capability of both the 
keyboard and the 64 character 
by 30 line display. 

• Built-in graphics characters 
and user-programmable graph- 
ics characters, both of which 
can be accessed from the key- 
board or displayed by BASIC or 
machine-language programs. 

• A complete 4K monitor pro- 
gram that includes I/O driver 
routines used by BASIC, which 
could also be called by ma- 
chine-language user programs. 

Using the Special Features 

Without having to purchase 
the S-100 expansion unit, you 
can configure a real data-pro- 
cessing system with the Sor- 
cerer. For example, in a small- 
business environment that re- 
quires processing account rec- 
ords and preparing statements, 
you could read in last month's 
data (one account at a time) 
from cassette #1. You could 
then key in the current month's 
activity. Updated account rec- 
ords could be written out on 
cassette #2; statements could 
be generated on a line printer 
interfaced to the parallel out- 
put port; and updated data 
could then be relayed to the 
home office through a modem 
connected to the RS-232 port, 
while date and time of day 
could be input from a digital 
clock through the parallel input 
•port! 

Of course, this scenario re- 
quires the purchase of the 
clock, modem, printer, tape 
decks and CRT monitor— as 
well as some interfacing and 
lots of software— but it does il- 
lustrate the immense capabili- 
ty of the basic machine. 

These features make the Sor- 
cerer a wise choice for the seri- 
ous user of a small computer, 
while the experimenter can in- 
terface the computer to all 
sorts of external devices with- 
out jeopardizing the integrity 



(or warranty) of the hardware. 

With the latter type of use in 
mind, let's take a look at a cou- 
ple of the features of the Sor- 
cerer and see how easy it is to 
make use of them. We will be 
examining one user's experi- 
ences with the EPROM-PAC 
and the parallel I/O port, and 
you can profit from the solu- 
tions to the minor problems he 
encountered. 

ROMs and EPROMs 

Photo 2 shows an opened-up 
ROM-PAC supplied with the 
Sorcerer. This PAC contains an 
8K version of Microsoft BASIC 
language in the four ROMs. 
These ICs are pin compatible 
with 2716-type EPROMs, so the 
same cartridge is supplied 
(with a different label and no 



ROMs) as an optional EPROM- 
PAC. This allows the user with 
a suitable programmer to insert 
his own machine-language ap- 
plication program. 

Included with the EPROM- 
PAC are instructions showing 
how you can change jumpers 
on the PAC's printed circuit 
board to alternately accommo- 
date either 2708 or 2732 
EPROMs. Currently, 2708s are 
the most cost-effective 
EPROMs for the small-quantity 
user, but they restrict the PAC 
capacity to 4K bytes. The user 
of 2716s can load up to 8K 
bytes, while a real high roller 
with a fat wallet can program 
16K bytes into four 2732s. 

In addition to this plug-in car- 
tridge carrying either ROMs or 
EPROMs, the Sorcerer includes 



an on-board monitor program in 
ROM. If no PAC is inserted into 
the machine at power-up time, 
the monitor will initialize the 
computer, clear the display 
screen, home the cursor and 
display a message announcing 
its presence and how much 
RAM is available. You can then 
use the monitor to load ma- 
chine-language programs from 
tape, examine or alter memory 
locations, reassign I/O devices, 
etc. 

Provided that a ROM- or 
EPROM-PAC has been inserted 
into the computer before power 
up, however, the monitor pro- 
gram will initialize things and 
then jump to a starting address 
at the top of the PAC's address 
space. This feature enables a 
user's EPROM-resident appli- 



CPU 






Benchmark Number 




Type 


1 


2 


3 


4 


5 


6 


7 


Z-80 


1.9 


10.2 


21.4 


22.5 


24.6 


38.0 


54.3 


8080A 


1.9 


7.5 


20.6 


20.9 


22.1 


37.0 


58.5 


8080 


2.1 


10.0 


24.2 


25.1 


27.8 


43.0 


67.4 


8080A 


6.2 


17.0 


34.5 


36.8 


46.1 


87.4 


130.9 



Software; Hardware 

Microsoft Standard BASIC; 
Exidy Sorcerer 
Altair 12K Extended BASIC; 
Altair 8800b 

Microsoft 12K Extended BASIC; 
MSC 8080 + 

Microsoft 12K Extended BASIC; 
Intel MDS-800 

Table 1. Benchmark timings (in seconds). The Sorcerer runs neck and neck with an Altair (as reported 
in the October 1977 Kilobaud, p. 20). Two development systems not previously timed are included for 
reference The Intel system has a complicated bus control logic that may be inadvertently hung up in 
a cycle-stealing mode. The MSC 8080+ is from Monolithic Systems Corp., Englewood CO, and uses 
an old, "slow" 8080. 
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DU D000 D0FF 



ADDR 

D000 : 
D010: 
D020: 
D030: 
D040: 
D050: 
D060: 
D070: 
D080X 
D090: 
D0A0 : 
D0B0: 
D0C0: 
D0D0 t 
D0E0: 
D0F0I 






1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 


2 1 


20 


D0 


7E 


FE 


FF 


CA 


03 


E0 


CD 


IB 


E0 


23 


C3 


03 


00 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


0D 


0A 


45 


58 


49 


44 


59 


20 


53 


4F 


52 


43 


45 


52 


20 


45 


50 


52 


4F 


4D 


20 


50 


41 


43 


20 


54 


45 


53 


54 


20 


56 


20 


37 


36 


2E 


31 


20 


20 


20 


20 


20 


20 


00 


0A 


0A 


.43 


4F 


50 


59 


52 


49 


47 


48 


54 


20 


28 


43 


29 


20 


31 


39 


37 


38 


20 


42 


59 


20 


42 


4F 


52 


52 


45 


47 


4F 


20 


45 


4E 


47 


49 


4E 


45 


45 


52 


49 


4E 


47 


20 


20 


20 


20 


20 


00 


0A 


0A 


20 


20 


20 


20 


20 


41 


20 


4C 


69 


74 


74 


6C 


65 


20 


53 


74 


6F 


72 


79 


20 


20 


20 


20 


20 


00 


0A 


0A 


20 


20 


4F 


6E 


63 


65 


20 


75 


70 


6F 


6E 


20 


61 


74 


69 


60 


65 


20 


74 


68 


65 


72 


65 


20 


77 


65 


72 


65 


20 


74 


77 


6F 


20 


6C 


69 


74 


74 


6C 


65 


20 


43 


6F 


6D 


70 


75 


74 


65 


72 


73 


2E 


20 


20 


20 


00 


0A 


4E 


4F 


57 


20 


6C 


6F 


6F 


6B 


20 


61 


74 


20 


74 


68 


65 


20 


6D 


65 


73 


73 


20 


77 


65 


27 


72 


65 


20 


69 


6E 


2 1 


2 1 


20 


00 


0A 


0A 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 



Fig. 1. Sorcerer's built-in monitor program has been called 
upon to "dump " the contents of the first 256 bytes of a user pro- 
gram in a 2708 EPROM. The monitor can be directed to write on- 
to the CRT screen, or to a printer connected to the parallel out- 
put port, as in this example. 



+ 5V 



cation program to continue op- 
eration following a power inter- 
ruption. The Sorcerer can there- 
fore be readily configured as a 
stand-alone no-operator-needed 
dedicated controller. 

This was one of the features 
of this computer that I found 
absolutely irresistible, since 
I've been designing control sys- 
tems for over a decade. This 
same feature is used to initiate 
BASIC, if that ROM-PAC is in- 
serted, so that the user of the 
higher-level language need 
never know that the monitor 
program exists, even though it 
is handling all his input and out- 
put operations for him. This is 
real flexibility! 

My Sorcerer arrived a few 
weeks before my EPROM-PACs 
did, so I had time to dream up 
lots of nice applications for this 
instant-on feature. For a quick 
check I programmed the low- 
order 256 bytes of a 2708 with 
the code show in Fig. 1. (This 
memory dump was printed by 
the monitor on an ASR-33 Tele- 
type interfaced through the 
parallel outport— more details 
later!) Jumpering the EPROM- 



PAC in accordance with Exidy's 
instructions for the 2708, I in- 
serted the 2708 into the proper 
socket. I impatiently fired up 
the computer and looked for 
the proper display on the CRT. 
It wasn't there! The monitor an- 
nounced that it was in opera- 
tion, but my PAC program was 
nowhere to be found. 

Using the memory dump fa- 
cility of the monitor, which can 
be slowed down to a comfort- 
able speed, I searched the en- 
tire memory address space for 
my EPROM program. It was not 
to be found. 

Much research time later I 
had discovered that, of the 20 
jumpers needed in groups 1 
through 4 on the EPROM-PAC 
circuit board to configure it for 
2708s, the data sheet had omit- 
ted seven! Fig. 2 shows all of 
the jumpers in these four groups 
which are needed for 2708s. I 
haven't yet had occasion to de- 
bug the documentation provid- 
ed for the other chip types, but 
this drawing should save you 
2708 users much grief. 

With the proper jumpers in 
place, the program as listed ran 







Fig. 2. A partial view of the jumpers required to configure the 
EPROM-PAC for 2708s. Seven of the 20 jumpers shown in groups 1 
through 4 were missing from the original documentation. 



WR U"o 
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I0B6 



OUTPUT DATA AVAILABLE 

»o 



CI 



OUTPUT DATA ACCEPTED 

o< 



-o"LT STB 



LATCHED 

TTL 

LEVELS 



DATA BIT 0O- 



I O- 



2 o- 



3 O- 



4 O- 



5 O- 



6 o- 



7o- 



->„> 



25 PIN 
"PARALLEL" 
CONNECTOR 



SORCERER 



USER 



Fig. 3. A partial schematic of the parallel port circuitry. Following 
a write to the output port (address OFF, 255 in decimal) the hand- 
shake flip-flop presents a low level to the data-available line. The 
user's interface hardware must return a data-accepted strobe. The 
circuit shown on the right can be used to perform this function. 
Status of the handshake flip-flops is sensed through input port 
0FE(254). 



just fine. I'll leave it to the dedi- 
cated reader to discover what 
the screen displayed. 

Parallel Port Principles 

Even though the manufactur- 
ers of hand-held calculators 
have managed to solve the 
problem, to date there are no 
less-than-a-kilobuck computers 
with a built-in printer. Anyone 
who does more than just play 
space war games knows that 
the most desirable peripheral 
to add to the basic computer is 
a hard-copy device. The realiza- 
tion may come in minutes, or it 
may take days before the lack 
of hard copy becomes painfully 
apparent. But the pain is inevi- 
table. 

The Exidy Sorcerer is ready 
to have a Centronics printer at- 
tached to its parallel output 
port. The monitor is set up to 
enable the operator to assign 
the parallel output port as the 
output device in place of the 
CRT display. Handshaking sig- 
nals ("output data available" 
and "output data accepted") 
are included in the interface, 
compatible with this printer. 

What might not be so com- 
patible with every user of the 



Sorcerer is the price of a Cen- 
tronics printer. In the event that 
you are like me and want to 
hang some other device(s) on 
the parallel input and output 
ports, you need a working 
knowledge of the hardware and 
software requirements. Let's 
examine the output port first, 
since it is the most likely to be 
used first. 

The user's manual supplied 
with the computer is scanty on 
specific details concerning 
these ports. As of this writing 
the hardware reference manual 
is not yet in print, but Exidy was 
kind enough to supply me a set 
of schematics, allowing me to 
provide the following details. 

A simplified diagram of the 
handshake hardware for the 
output port is shown on the left 
half of Fig. 3. When a byte of 
data is to be transmitted 
through this port, an internal 
write strobe (WR) causes the 
eight data bits to be latched in- 
to an octal latch. As far as the 
outside world is concerned, it is 
only necessary to know that 
these bits are latched at high- 
true TTL logic levels and will re- 
main stable until the next char- 
acter or byte is transmitted, no 
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10 REM OUTPUT A CR AND LF 
20 OUT 255,13: GOSUB 100 
30 OUT 255,10: GOSUB 100 
40 RETURN 

100 REM DELAY ROUTINE 
110 FORK = 1T0 50 
120 NEXT K 
130 RETURN 

Fig. 4. With the minimum hand- 
shake hardware shown in Fig. 
3, the user must provide pro- 
gram delays to establish the 
character-to-character spac- 
ing. The BASIC language sub- 
routine shown here will cause a 
carriage return and line feed to 
be output to the parallel port. 
The delay routine is consistent 
with a 110 baud (10 cps) printer. 

matter how long this may be. 

Concurrent with the latching 
of the data, the WR strobe will 
cause the Q output of the hand- 
shake flip-flop to switch to a 
logic low level. This "output 
data available" signal tells the 
outside world that a data byte 
has been placed in the latch. 
The outside world must re- 
spond with a low-going strobe 
to acknowledge "output data 
accepted." 

As the schematic shows, this 
signal is connected directly to 
the RESET pin of the hand- 
shake flip-flop. A constant low 
level on this pin will inhibit any 
further change of state of the 
flip-flop. For this reason the 
data-accepted signal must be a 
strobe, not a constant low level. 

Upon receipt of this strobe, 
the handshake flip-flop will re- 
turn to its reset state, with the 
Q output at logic high. This out- 
put can be sensed by the driver 
software to determine that the 
port is ready to accept more 
data. This is shown by the line 
labeled I0B6. This signifies that 
this line can be read as the 
seventh bit (of eight) of the in- 
ternal status port, using the 
common convention of count- 
ing the eight bits from zero to 
seven. 

All the user needs to know is 
that if this bit is high the output 
port is ready to accept data. 
This can be determined by a 
machine-language instruction 
of IN A,0FE, followed by AND 
AO to mask off this one bit, and 
then a test for nonzero. 

A BASIC-language program 
can sense this bit also, with 



some difficulty. Executing the 
statement LETX = INP(254) will 
set the variable X equal to the 
decimal value of all the bits 
read through the status port. 
The bit in question has a deci- 
mal value of 64, as read by 
BASIC. 

Therefore, if this bit is on, the 
total value of all the bits read 
together could range from 64 to 
127 or from 192 to 255, depend- 
ing on the state of the other bits 
connected to this port. These 
other bits include the input port 
status and the keyboard 
switches, so we have to consid- 
er their state as being indeter- 
minate. Since BASIC has no bit- 
masking capability, a test for 
this bit will require determining 
if X falls within either of the two 
ranges of values given above. 

As a result, it is easier for a 
BASIC-language print-driver 
program to ignore this status 
bit and merely provide an ade- 
quate delay between the output 
of one character and the next. 
Fig. 4 gives an example of a 
BASIC subroutine that will out- 
put a carriage return and a line 
feed to a 10 cps printer con- 
nected to the output port. 

This is not a neat solution, 
however, but often an experi- 
menter will not be too con- 
cerned with making everything 
as neat as would, say, a manu- 
facturer. The "proper" way to 
use the parallel port would be 
for the device connected to is- 
sue the data-accepted signal 
only when it was ready to re- 
ceive the next character. 

If you find that it simplifies 

things to just include the delay 
loop in your driver program, 
then the strobe-generating 
hardware shown on the user's 
side of Fig. 3 is all you need to 
reset the handshake flip-flop 
following transmission of each 
character. 

The two inverters and the 
slow-up capacitor C1 are used 
to delay the falling edge of the 
Q output for an interval of a few 
hundred nanoseconds to a few 
microseconds, depending on 
the value of C1 and the type of 
logic used. This delayed edge is 
then fed back to the flip-flop as 
its reset signal, causing the Q 
output to go high and returning 
everything to a steady state. 
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The strobe (STB) thus created 
can then be used to clock the 
eight data bits into whatever 
device they are destined for. 

Once again, this circuit is the 
minimum necessary to prevent 
hang-up of the handshake flip- 
flop and will require the driver 
software to provide the proper 
character-to-character spacing. 

On to the Input 

The parallel input port also 
uses a handshake flip-flop, but 
now it is the computer's re- 
sponsibility to reset it. To input 
data from the outside world, 
the user simply supplies to the 
Sorcerer the eight data bits at 
TTL levels and a low-going 
strobe of a microsecond or so. 
The input data bits must then 
be held steady until read by a 
program statement. 

As with the output port, the 
driver program will read the "in- 
put data available" bit (bit 7) 
with an IN A,0FE or LET X = INP 
(254). Now the machine-lan- 
guage mask for this bit will be 
AND 80. BASIC will have to test 
for a value of X in the range of 
128 to 255 to determine if there 
is a character ready to be input. 

If the status bit shows "data 
ready," either a machine-lan- 
guage IN A,0FF or a BASIC LET 
X = INP(255) statement will 
cause the computer to read the 
data on the input port lines, and 



the hardware will generate the 
read strobe RD, which sets the 
input port handshake flip-flop. 
This produces a low level on the 
"input data accepted" line, sig- 
naling to the outside world that 
the data has been read and that 
another byte of data can be 
placed on the input-port lines 
and another strobe issued. 

No Hang ups, Please 

The Sorcerer provides full 
buffering of the data lines on 
both the input and output ports, 
so no valid TTL level signal on 
them can cause trouble within 
the computer. However, the 
careless application of the 
wrong signal to either of the 
status lines, which are sensed 
by driver programs, could cause 
the Sorcerer to suddenly cease 
communication. Therefore, be 
sure you understand the func- 
tions of the signals on the par- 
allel port pins 3 and 21. 

The I/O drivers within the 
monitor make use of these 
sense bits, so if you assign the 
output to the parallel port, the 
monitor will expect trie data-ac- 
cepted strobe each time you try 
to print a character. If you don't 
get the strobe, or if the line is in- 
advertently held low by a wiring 
error or short, the Sorcerer will 
not be able to tell you what is 
wrong, in spite of all his 
magic. ■ 
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Fig. 5. To input a byte of data to the So rcere r, the user provides 
latched data bits followed by a strobe (STB). The internal hand- 
shake flip-flop will respond with a low-level data-accepted signal 
only after a program statement has read the data. 
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From PEflOCM 



One-Drive System: 

$399. (40-track) & $675. (77-track) 
Two-Drive System: 

$795. (40-track drives) & $1350. (77-track drives) 
Three-Drive System: 

$1195. (40-track drives) & $2025. (77-track drives) 
Requires Expansion Interface, Level II BASIC & 16K RAM. 




Low Cost Add-On Storage for Your TRS-80 



In the Size You Want. 

When you're ready for add-on disk storage, we're ready for you. 
Ready with six mini-disk storage systems — 102K bytes to 591 K bytes of 

additional on-line storage for your TRS-80 



Choose either 40-track TFD-100™ orives 
or 77-track TFD-200™ drives. 

One-, two- and three-drive systems im- 
mediately available. 

Systems include Percom PATCH PAK 
#1™, on disk, at no extra charge. PATCH 
PAK #1™ de-glitches and upgrades 
TRSDOS for 40- and 77-track operation. 

TFD-100™ drives accommodate "flippy 
disks." Store 205K bytes per mini-disk. 

Low prices. A single-drive TFD-100 M 
costs just $399. Price includes PATCH 
PAK #1™ disk. 

» Enclosures are finished in system- 
compatible "Tandy-silver" enamel. 



Whether you need a single, 40- 
track TFD-1 00™ add-on or a three-drive 
add-on with 77-track TFD-200 ™s, you 
get more data storage for less money 
from Percom. 

Our TFD-100™ drive, for example, 
lets you store 102.4K bytes of data on 
one side of a disk — compared to 80K 
bytes on a TRS-80* mini-disk drive — 
and 102.4K bytes on the other side, too. 
Something you can't do with a TRS-80* 
drive. That's almost 205K bytes per 
mini-disk. 

And the TFD-200™ drives provide 
197K bytes of on-line storage per drive 



— 1 97K, 394K and 591 K bytes for one-, 
two and three-drive systems. 

PATCH PAK #1™, our upgrade 
program for your TRSDOS*, not only 
extends TRSDOS* to accommodate 40- 
and 77-track drives, it enhances 
TRSDOS* in other ways as well. PATCH 
PAK #1™ is supplied with each drive 
system at no additional charge. 

The reason you get more 4 for less 
from Percom is simple. Peripherals are 
not a sideline at Percom. Selling disk 
systems and other peripherals is our 
main business — the reason you get 
more engineering, more reliability and 
more back up support for less money. 



In the Product Development Queue . . . a printer interface for using your TRS-80* with any 
serial printer, and . . . thef lectric Crayon™ to map your computer memory onto your color TV 
screen — for games, animated shows, business displays, graphs, etc. Coming PDQ! 



™ TFD-100. TFD-200, PATCH PAK and Electric Crayon are trademarks of PERCOM DATA COMPANY. 

*TRS-80 and TRSDOS are trademarks ol Tandy Corporation and Radio Shack which have no relationship to PERCOM DATA COMPANY 
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PERCOM DATA COMPANY, INC. 
DEPT. K • 211 N. KIRBY • GARLAND, TX. 75042 



To order add-on mini-disk storage for your TRS-80* , 
or request additional literature, call Percom's toll-free 
number: 1-800-527-1592. For detailed Technical infor- 
mation call (214) 272-3421. 

Orders may be paid by check or money order, or 
charged to Visa or Master Charge credit accounts. Texas 
residents must add 5% sales tax. 

Percom 'peripherals for personal computing' 
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Instant Software 

Has It All... 

Ask for Instant Software at your local computer store, use 
the handy order blank provided at right, or order your soft- 
ware by phone— call Toll Free 1-800-258-5473. 

Action Games 



SPACE TREK II Protect the quadrant from the invading 
Klingon warships. The Enterprise is equipped with 
phasers, photon torpedoes, impulse power, and warp 
drive. It's you alone and your TRS-80 Level I 4K, Level II 
16K against the enemy. Order No. 0002R $7.95. 

SPACE TREK III Let yourself go to the far ends of the 
solar system— and beyond. This package includes: 

• Stellar Wars— Shoot down the Tie fighters and 
destroy the Death Star. 

• Planetary Lander— Land your spacecraft and plant 
your flag across the solar system. 

These one player games require a TRS-80 Level I 4K. 
Order No. 0031 R $7.95. 

SPACE TREK IV Trade or wage war on a planetary scale. 
This package includes: 

• Stellar Wars— Engage and destroy Tie fighters in your 
attack on the Death Star. For one player. 

• Population Simulation— A two player game where you 
control the economy of two neighboring planets. 

You decide, guns or butter, with your TRS-80 Level II 16K 
Order No. 0034R $7.95. 

TREK-XCommand the Enterprise as you scour the quad- 
rant for enemy warships. This package not only has 
superb graphics, but includes programming for optional 
sound effects. A one player game for the PET 8K. Order 
No. 0032P $7.95. 

CAR RACE/RAT TRAP/ANTIAIRCRAFT Enjoy these chal- 
lenging, fun filled programs: 

• Car Race— You and a friend can race on a choice of 
two tracks. 

• Rat Trap— Trap the rat in his maze with your two cats. 
For one player. 

• Antiaircraft— Aim and shoot down the enemy air- 
plane. Requires Level I 4K TRS-80. Order No. 001 1 R $7.95. 

PENNY ARCADE Enjoy this fun filled package that's as 
much fun as a real penny arcade— at a fraction of the 
cost! 

• Poetry— Compose free verse poetry on your com- 
puter. 

• Trap— Control two moving lines at once and test your 
coordination. 

• Poker— Play five card draw poker and let your PET 
deal and keep score. 

• Solitaire— Don't bother to deal, let your PET handle 
the cards in this "old favorite" card game. 

• Eat-Em-Ups— Find out how many stars your gobbler 
can eat up before the game is over. 

These six programs require the PET with 8K. Order No. 
0044P $7.95. 

RAMROM PATROL/TIE FIGHTER/KLINGON CAPTURE 

Buck Rogers never had it so good. Engage in extrater- 
restrial warfare with: 

• Ramrom Patrol— Destroy the Ramrom ships before 
they capture you. 

• Tie Fighter— Destroy the enemy Tie fighters and 
become a hero of the rebellion. 

• Klingon Capture— You must capture the Klingon ship 
intact. It's you and your TRS-80 Level II 16K battling 
across the galaxy. Order No. 0028R $7.95. 

QUBIC-4/GOMOKU Play two ancient games on your 
modern PET. The two programs included are: 

• Qubic-4— Play a multi-dimensioned game of tic-tac- 
toe. 

• Go-Moku— Line up five of your men while blocking the 
PET's moves. 

These one player games require 8K of memory. Order No. 
0038P $7.95. 
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TANGLE/SUPERTRAP These two programs require fast 
reflexes, and a good eye for angles: 

• Tangle— Make your opponent crash his line into an 
obstacle. 

• Supertrap— This program is an advanced version of 
Tangle with many user control options. 

Enjoy these exciting and graphically beautiful programs. 
For one or two players with an 8K PET. Order No. 0029P 
$7.95. 

CAVE EXPLORING/YACHT/CONCENTRATION These 
three programs are not only fun, but stimulating as well: 

• Cave Exploring— Search for fabulous treasures as 
you explore the magic cave. For one player. 

• Yacht— One player can enjoy this game based on 
Yahtzee. 

• Concentration— Two players can pit their memories 
in this program based on the popular television show. 
You'll need a TRS-80 with Level I and 16K. Order No. 
001 OR $7.95. 

DESTROY ALL SUBS/GUNBOATS/BOMBER This 
package of three programs is fun for trie whole family. In- 
cluded are: 

• Destroy All Subs— Hunt down enemy subs while 
avoiding mines and torpedoes. A one player game. 

• Gunboats— One or two players can try to blow each 
others ships out of the water. 

• Bomber — Carefully release your bomb to destroy the 
moving submarine. A one player game. 

To enjoy these programs you'll need a TRS-80 Level I 4K. 
Order No. 0021 R $7.95. 

KNIGHT'S QUEST/ROBOT CHASE/HORSE RACE This 
varied package of one player games will give you hours 
of fun. 

• Knight's Quest— Battle demons to gain treasure and 
become a full fledged knight. 

• Robot Chase— Destroy the deadly robots without 
electrocuting yourself. 

• Horse Race — Place your bet and cheer your horse to 
the finish line. 

These programs require a TRS-80 Level M6K.Order No. 
0003R $7.95. 



DEMO I This package is just the thing to show your 
friends what your TRS-80 can do. Included are: 

• Computer Composer— Compose and play music us- 
ing only a standard AM radio. 

• Baseball— Play baseball with your computer while it 
does the scorekeeping. 

• Horse Race— Place your bet and cheer your pony to 
the winner's circle. 

• ESP— Test your powers of extrasensory perception. 

• Hi-Lo/Tic-tac-toe— Guess the secret number or get 
three in a row. 

• Petals Around the Rose— Can you figure out the 
secret behind the five dice? 

• Slot Machine — Turn your computer into a one-armed 
bandit. These programs require a TRS-80 Level I 4K. 
Order No. 0020R $7.95. 

BASIC AND INTERMEDIATE LUNAR LANDER Bring your 
lander in under manual control. The Basic version is for 
beginners; the Intermediate version is more difficult, 
with a choice of landing areas and rugged terrain. For 
one player with a TRS-80 Level I 4K, Level II 16K. Order 
No. 0001 R $7.95. 

Business 

BUSINESS PACKAGE I Keep the books for a small 
business with your TRS-80 Level I 4K. The six programs 
included are: 

• General Information— The instructions for using the 
package. 

• Fixed Asset Control— This will give you a list of your 
fixed assets and term depreciation. 

• Detail Input— This program lets you create and record 
your general ledger on tape for fast access. 

• Month and Year to Date Merge— This program will 
take your monthly ledger data and give you a year to date 
ledger. 

• Profit and Loss— With this program you can quickly 
get trial balance and profit and loss statements. 

• Year End Balance— This program will combine all 
your data from the profit and loss statements into a year 
end balance sheet. 

With this package, you can make your TRS-80 a working 
partner. Order No. 001 3R $29.95. 

BUSINESS PACKAGE III This package can change your 
TRS-80 into a full working partner for any businessman: 

• Inventory— Maintain a computer-based inventory for 
a constant inventory system. 

• Commisions and Percentages— Let your computer 
figure out markup and discount calculations, sales tax 
and more. This is a perfect timesaving package for any 
small business. 

For the TRS-80 Level I 4K. Order No. 0061 R $7.95. 



DATA TAPES 

Top quality high density audio cas- 
settes for data storage. Each cassette 
runs 30 minutes, and is fitted with conve- 
niently marked labels that make controll- 
ing your "data bank" a snap. Sold in lots of 
four. Order No. 0067. $7.95. 



Educational Games and Simulations 



BOWLING Let your TRS-80 set up the pins and keep 
score. One player can pick up spares and get strikes. For 
the TRS-80 Level 1 4K, Level II 16K. Order No. 0033R $7.95. 
CHECKERSfBACARRAT Play two old favorites with your 
PET. 

• Checkers— Let your PET be your ever-ready opponent 
in this computer-based checkers program. 

• Bacarrat— You have both Casino and Blackjack-style 
games in this realistic program. 

Your PET with 8K will offer challenging play anytime you 
want. Order No. 0022P $7.95. 

CASINO II This craps program is so good, it's the next 
best thing to being in Las Vegas or Atlantic City. It will 
not only play the game with you, but also will teach you 
how to play the odds and make the best bets. A one 
player game, it requires a PET 8K. Order No. 001 5P $7.95. 
AIR FLIGHT SIMULATION Turn your TRS-80 into an air- 
plane. You can practice takeoffs and landings with the 
benefit of full instrumentation. This one-player simula- 
tion requires a TRS-80 Level I 4K, Level II 16K. Order No. 
001 7R $7.95. 

GOLF/CROSSOUT Have fun with these exciting one- 
player games. Included are: 

• Golf— You won't need a mashie or putter— or a cad- 
die, for that matter, to enjoy a challenging 18 holes. 

• Crossout— Remove all but the center peg in this puz- 
zle and your neighbors will call you a genius. 

You'll need a TRS-80 Level I 4K, Level II 16K. Order No. 
0009R $7.95. 

GOLF Without leaving the comfort of your chair, you can 
enjoy a computerized 18 holes of golf with a complete 
choice of clubs and shooting angles. You need never 
cancel this game because of rain. One or two players can 



enjoy this game on the Apple with Applesoft II and 20K. 
Order No. 001 8A $7.95. 

DOW JONES Up to six players can enjoy this exciting 
stock market game. You can buy and sell stock in 
response to changing market conditions. Get a taste of 
what playing the market is all about. Requires a PET with 
8K. Order No. 0026P $7.95. 

HEX PAWN/SHUTTLE CRAFT DOCKING/SPACE CHASE/ 
BATTLESHIP This four-game package is sure to provide 
hours of fun for the whole family. 

• Hex Pawn— Turn your TRS-80 into a model of artificial 
intelligence by playing a simple game. 

• Shuttle Craft Docking— Land your shuttle craft on the 
starship— even through varying gravity fields! 

• Space Chase— Seek out and destroy the enemy delta 
that's hidden in the star field. 

• Battleship— You must find and destroy the enemy 
fleet. 

This package requires a TRS-80 Level I 16K. Order No. 
0041 R $7.95. 

SANTA PARAVIA AND FIUMACCIO Become the ruler of 
a medieval city-state as you struggle to create a 
kingdom. Up to six players can compete to see who will 
become the King or Queen first. This program requires a 
TRS-80 Level I & II. Order No. 0043 R $7.95. 
CARDS This one-player package will let you play cards 
with your TRS-80— talk about a poker face! 

• Draw and Stud Poker— These two programs will keep 
your game sharp. 

• No-Trump Bridge— Play this popular game with your 
computer and develop your strategy. 

The package name says it all. Requires a TRS-80 Level 
II 16K. Order No. 0063R $7.95. 



Home and Personal 



MIMIC Test your memory and reflexes with the five dif- 
ferent versions of this game. You must match the se- 
quence and location of signals displayed by your PET. 
This one-player program includes optional sound effects 
with the PET 8K. Order No. 0039P $7.95. 
BOWLING/TRILOGY Enjoy two of America's favorite 
games transformed into programs for your Apple: 

• Bowling— Up to four players can bowl while the Apple 
sets up the pins and keeps score. Requires Applesoft N. 

• Trilogy— This program can be anything from a simple 
game of tic-tac-toe to an exercise in deductive logic. For 
one player. 

This fun-filled package requires an Apple with 20K. Order 
No. 0040A $7.95. 

BACKGAMMON/KENO Why sit alone when you can play 
these fascinating games with your TRS-80? 

• Backgammon— Play against the computer. Your 
TRS-80 will give you a steady challenging game that's 
sure to sharpen your skills. 

• Keno— Enjoy this popular Las Vegas gambling game. 
Guess the right numbers and win big. 

You'll need a TRS-80 Level I & II. Order No. 0004R $7.95. 

OIL TYCOON Avoid oil spills, blowouts and dry wells as 
you battle to become the world's richest oil tycoon. Two 
players become the owners of competing oil companies 
as they search for oil and control their companies. Re- 
quires a TRS-80 4K Level I & II. Order No. 0023R $7.95. 
CASINO I These two programs are so good, you can use 
them to check out and debug your own gambling sys- 
tem! 

• Roulette— Pick your number and place your bet with 
the computer version of this casino game. For one 
player. 

• Blackjack— Try out this version of the popular card 
game before you go out and risk your money on your own 
"surefire" system. For one player. 

This package requires a PET with 8K. Order No. 0014P 
$7.95. 



PERSONAL FINANCE I Let your TRS-80 handle all the 
tedious details the next time you figure your finances: 

• Personal Finance I— With this program you can con- 
trol your incoming and outgoing expenses. 

• Checkbook — Your TRS-80 can balance your 
checkbook and keep a detailed list of expenses for tax 
time. 

This handy financial control for the home requires only 
a TRS-80 Level I 4K. Order No. 0027R $7.95. 
MORTGAGE WITH PREPAYMENT OPTION/ 
FINANCIER These two programs will more than pay for 
themselves if you mortgage a home or make in- 
vestments: 

• Mortgage with Prepayment Option— Calculate mort 
gage payment schedules and save money with pre- 
payments. 

• Financier— Calculate which investment will pay you 
the most, figure annual depreciation, and compute the 
cost of borrowing, eas/7y and quickly. 

All you need to become a financial wizard with an 8K 
PET Order No. 0006P $7.95. 

STATUS OF HOMES/AUTO EXPENSES Two long awaited 
programs that have got to save you money at work or in 
the home: 

Electronics 

HAM PACKAGE I This versatile package lets you solve 
many of the commonly encountered problems in elec- 
tronics design. With your Level I 4K or Level II 16K TRS- 
80, you have a choice of : 

• Basic Electronics with Voltage Divider— Solve prob- 
lems involving Ohm's Law, voltage dividers, and RC time 
constants. 

• Dipole and Yagi Antennas— Design antennas easily, 
without tedious calculations. 

This is the perfect package for any ham or technician. 
Order No. 0007R $7.95. 

ELECTRONICS I This package will not only calculate the 
component values for you, but will draw a schematic 
diagram too. You'll need a TRS-80 Level I 4K, Level II 16K 
to use: 

• Tuned Circuits and Coil Winding— Design tuned cir- 
cuits without resorting to cumbersome tables and calcu- 
lations. 

• 555 Timer Circuits— Quickly design astable or 
monostable timing circuits using this popular IC. 

• LM 381 Preamp Design— Design IC preamps with this 
low noise integrated circuit. 

This package will reduce your designing time and let you 
build those circuits fast. Order No. 0008R $7.95. 



• Status of Homes— This program will allow you to 
keep track of all the expenses involved in building one 
house or an entire subdivision. 

• Auto Expenses— Find out exactly what it costs you to 
drive your car or truck. 

These programs require a TRS-80 Level I 4K. Order No. 
001 2R $7.95. 

PERSONAL WEIGHT CONTROL/BIORHYTHMS Let your 
PET help take care of your personal health and safety: 

• Personal Weight Control— Your PET will not only 
calculate you your ideal weight, but also offer a detailed 
diet to help control your caloric intake. 

• Biorhythms— Find out where your critical days are for 
physical, emotional, and intellectual cycles. 

You'll need only a PET with 8K memory. Order No. 0005P 
$7.95. 



BASEBALL MANAGER This pair of programs will let you 
keep statistics on each of your players. Obtain batting, 
on-base, and fielding averages at the touch of a finger. 
Data can be easily stored on cassette tape for later com- 
parison. All you need is a PET with 8K. Order No. 0062P 
$14.95. 

BOWLING LEAGUE STATISTICS SYSTEM This package 
is the answer to the prayers of harried bowling league 
scorekeepers. The Bowling League Statistics System 
will keep a computerized list of league data, team data, 
and data for each bowler. It is extremely flexible and has 
a total of 16 different options to let you modify the pro- 
gram to suit your league's rules. The program is very 
easy to use and has extensive "built-in" aids to help you 
along. Requires TRS-80 Level II 16K. Order No. 0056R 
$24.95. 
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Order your 
Instant Software 
today! 

To order by phone, call 
toll free 1-800-258-5473 
(MasterCharge, VISA 
and AMEX order accept- 
ed) or ask for Instant 
Software at your local 
computer store. 



□ Check □ Money Order □ VISA O AMEX 

□ MasterCharge Expiration date . 



Card No. 



Name. 



Address. 
City 



State 



Zip. 



Signed 



Send me the following 
Instant Software: 
















































Shipping 




$1.00 


Instant ! 


Software Inc. deptmisa2 


Total order 





Peterborough NH 03458 



A Telephone Data 
Coupler for the TRS-80 



Build a TDC for only about $20, and exchange TRS-80 programs with friends and neighbors. 



Fred G. Smith 
194 Jane Circle 
Athens GA 30606 

Why not use the telephone 
to exchange your TRS-80 
programs with your friends? 
You can easily build a Tele- 
phone Data Coupler (TDC) that 
looks and works like a commer- 
cial unit but costs only about 
$20. The heart of the TDC is a 
Realistic telephone amplifier 
made by Radio Shack. This pro- 
fessional-looking amplifier is 
easily converted into a data 
coupler. 

Large computers use a sepa- 
rate modulator/demodulator 



(MODEM) to convert serial bi- 
nary data to audio tones that 
can be transmitted over the 
telephone lines (see "Build the 
$35 Modem," Kilobaud, Novem- 
ber 1977, p. 94). Small-computer 
systems have similar modula- 
tors and demodulators in their 
cassette interfaces, so that you 
only have to add the telephone 
coupler. 

A transformer can be used to 
connect the cassette interface 
output with Ma Bell (see 
"Mickey Modem," Kilobaud, 
November 1978, p. 52), but there 
may be local regulations that 
limit the use of direct-line con- 
nections. Direct-wired couplers 



are also more difficult to dis- 
connect if you move your sys- 
tem. 

The Telephone Data Coupler 
described here uses simple 
acoustic and inductive cou- 
pling to link your computer to 
the handset of any standard 
(not GTE-type) telephone. A 
small speaker directs the cas- 
sette interface output into the 
handset mouthpiece, and an in- 
ductive pickup coil senses the 
incoming signals from the ear- 
piece of the handset. Many 
commercial modems use this 
type of coupling because it is 
dependable and convenient. 

Modification 

The Realistic telephone am- 
plifier (Radio Shack no. 43-230) 
has all of the essential parts 
needed for the TDC: a cradle to 
hold the handset, a pickup coil 
to receive data and an amplifier 
to boost the 800 m V TRS-80 out- 
put to speaker level. The only 
additional parts are two minia- 
ture phono jacks, a miniature 
phono plug and a 0.22 uF tanta- 
lum capacitor. The total bill 
should be about $20. 

The telephone amplifier is 
easy to convert. Cut one inch 
off the back of the remote 
speaker case and mount the 
shortened case in the lower 
part of the mouthpiece cham- 
ber. Mount the two new jacks in 
the end panel of the amplifier 



case in line with the speaker 
output jack that is already there 
(see Photo 1). Disconnect the 
pickup coil leads from the print- 
ed circuit board and connect 
these leads to one of the new 
jacks (OUTPUT). 

Wire the other new jack to 
the volume control with the 0.22 
uF capacitor in the tip lead as 
shown in Fig. 1 (this is the 
TRS-80 jack). Wire the speaker 
to the amplifier output via the 
old speaker jack (now called 
TAPE). 

Operation 

The TDC is easy to use. There 
are three modes of operation: 
receiving, sending from the 
TRS-80 and sending from tape. 

To receive, connect the OUT- 
PUT jack of the TDC to the MIC 
(not the AUX) jack of your tape 
recorder (see Photo 2). Place 
the telephone handset on the 
TDC and record the incoming 
program as if it were coming 
from your computer. 

To send from the TRS-80, in- 
sert the gray TRS-80 output 
plug into the TRS-80 jack on the 
TDC (see Photo 1). Load a pro- 
gram into the computer mem- 
ory from tape or from the key- 
board. Type CSAVE and press 
the enter key. Adjust the TDC 
volume control until the TRS-80 
audio output is clearly audible 
in the TDC speaker. Place the 
telephone handset on the TDC, 




Photo 1. The Telephone Data Coupler connected to send a pro- 
gram from the TRS-80 cassette interface output. Some modifica- 
tion of the Realistic telephone amplifier is needed to make it func- 
tion as a data coupler. 
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type CSAVE again and press 
"enter" to send the program. 

To send from tape, discon- 
nect the TRS-80. Connect the 
tape recorder EAR jack to the 
TAPE jack of the TDC. Insert a 
program tape in the recorder 
and start it. Adjust the tape-re- 
corder volume control until the 
. tape output is clearly audible in 
the TDC speaker. Rewind the 
tape, place the telephone hand- 
set on the TDC and start the 
tape to send the program. 

Comments 

The Telephone Data Coupler 
has added a lot of pleasure to 
my personal computing. Local 
transmissions are dependable, 



but long-distance relays may 
not work; long-distance lines 
seem to have too much noise 
for reliable copying. Don't ever 
couple loud signals into the 
telephone, or annoying (and il- 
legal) crosstalk can occur. 

Transmissions from tape are 
not as reliable as transmis- 
sions directly from the TRS-80. 
The output of the computer has 
a more constant rate and ampli- 
tude than most tapes (see 
"Copying Computer Cassettes," 
Kilobaud, August 1978, p. 94). 
Use the TRS-80 whenever you 
can. It helps to place sponge 
rubber around the inside of the 
speaker chamber of the TDC to 
reduce the pickup of stray room 



noises. 

I have prepared a 4K, Level I 
TRS-80 cassette tape that has 
several TDC programs you 
might find useful. The first pro- 
gram is an illustrated, step-by- 
step conversion plan to help 
you build the TDC. The second 
program explains and dia- 
grams the testing and opera- 



tion of the TDC. The last pro- 
gram shows how to use the 
TDC as a recording monitor, a 
music (?) machine, an audible 
logic probe and as other handy 
TRS-80 peripherals. The multi- 
program cassette is available 
postpaid for $5.50 (check or 
money order) from Gnosis, Inc., 
Box 1911, Athens GA 30603. ■ 
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Fig. 1. Circuit diagram for the converted telephone amplifier. 




Photo 2. The Telephone Data Coupler connected to the recorder in 
the receive mode. The interconnecting cable is modified from 
parts of the Realistic telephone amplifier. 



PASCAL 
PERFORMANCE. 





The new Pascal Computer System is driven by a unique 16- 
bit Pascal MICROENGINE™ — the first microprocessor hard- 
ware designed exclusively for direct high-level language 
execution. ■ The processor is incorporated into a single 
board computer system, the WD/90, which directly executes 
Pascal intermediate code generated by the University of 
California at San Diego (UCSD) Pascal compiler, Release 
III 0. ■ Since P-code output by the Pascal compiler repres- 
ents an ideal architecture for a computer executing Pascal 
programs and since the WD/90 directly executes P-code (no 
interpreter), these programs execute up to five or more 
times faster than equivalent systems. 



The WD/90 Pascal MICROENGINF" Computer 
includes: * Pascal MICROENGINE T " 
processor ■ 64K bytes of RAM Memory ■ Two 
RS-232 asynchronous/synchronous ports (110-1 9.2K 
baud-full duplex) ■ Two 8-bit parallel ports (500 kHz 
maximum data rate) ■ Floppy disk controller with direct memory access 
(DMA) switch selectable for: single or double density (IBM format); mini or 
standard floppy; 1 to 4 drives (same type) ■ Floating point hardware 
(proposed IEEE standard) ■ Memory Mapped I/O ■ Enclosed power 
supply Complete UCSD Pascal Operating System (Release III.0) 



WESTER Hi DIGITAL ^W25 

3128 RedhiU Avenue, Box 2180 • Newport Beach, CA 92663 
(714) 557-3550, TWX 910-595-1139 



FOR FURTHER INFORMATION CONTACT 

DISTRIBUTOR: CIT (714) 979-9920 

RETAIL: Your LOCAL COMPUTER Store 

OEM: Your WESTERN DIGITAL Sales Representative 
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The Cromemco Z-2D 




Steven K. Roberts 
129 North Gait Avenue 
Louisville KY 40206 



I have wire- wrapped an 8008 
system, written its monitor 
and spent lonely nights hand- 
assembling programs. As both a 
user and a dealer, I have done 
endless battle with a much- 
touted West Coast manufactur- 
er of near-worthless hardware 
and nearly quit the microproces- 
sor field as a result of the 
frustration. And, I have attempt- 
ed to live entirely without a 
system. 

The solution to the agonies of 
my existence (somewhere be- 
tween the classifications of 



"serious hobbyist" and 
"microprocessor engineering 
firm") has become clear in the 
last year— twelve months un- 
troubled by downtime, inade- 
quate system software and un- 
interested manufacturers. For 
one year, I have lived with a 
Cromemco Z-2D. 

Cromemco has done an ad- 
mirable job integrating various 
hardware and software com- 
ponents into an efficient com- 
puter system. Originally a pro- 
ducer of "add-ons" for the Altair 
and Imsai markets, the com- 
pany began in 1977 to produce 
its own S-100-based processor, 
the Z-2. It was instantly evident 
that they were addressing ex- 
isting deficiencies in the field, 
as the mechanical design was 




Z-2D 



Cromemco 



Photo 1. Z-2D EPROM programming station. (Photos by Douglas 
Fowley) 
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not flimsy and the bus was 
quiet. 

Encouraged by the Z-2's ini- 
tial enthusiastic acceptance, 
Cromemco added the two 
Wangco minifloppies and their 
controller, which turn the main- 
frame into a Z-2D. An operating 
system called CDOS (originally 
a derivative of CP/M, now an 
enhancement thereof) was pro- 
vided, supporting an excellent 
assembler, a comprehensive 
disk BASIC, FORTRAN IV, and 
recently, COBOL, a word pro- 
cessor, and a data base 
management system. In late 
1977, when it was incorrectly 
assumed that the majority of 
microprocessor customers were 
hobbyists, most manufacturers 
would have long since engaged 
in the popular art of laurel- 
resting. 

Throughout my involvement 
with Cromemco, the two most 
notable characteristics of the 
company have been its techni- 
cal competence and its interest 
in helping users with problems. 
The latter is almost dizzying (in 
light of my hundreds of tele- 
phone and UPS dollars spent in 
the past in fruitless pursuit of 
factory support from one of the 
major entities in this strange 
new industry). Unhomogenized 
by longevity and complacency, 
the range of attitudes sported 
by the system manufacturers 
ranges from the "You bought it, 
it's yours" philosophy, which is 
most familiar, to Cromemco's 
almost embarrassing willing- 
ness to devote considerable 
energy to a problem and, yes, 



even return phone calls. 

But enough plaudits; let's 
look at specifics. 

Hardware 

Photo 1 shows the system, 
which includes an EPROM pro- 
gramming station, an extension 
of the Cromemco Bytesaver 
contained in the mainframe, 
This allows unrestricted pro- 
gramming of 2708s without tear- 
ing into the system to get at the 
board. 

Photo 2 shows the basic 
system peripherals. The Hazel- 
tine 1500 CRT is interfaced by 
the disk controller board, which 
conveniently includes a pro- 
grammable serial I/O port for the 
console. Presently there are two 
CRTs on the system (the second 
is an HP 2645A). The Diablo 
printer on the right is interfaced 
with a carry-over from my past: 
an Imsai PIO 4-4 Parallel I/O 
board (the printer needs three 
output ports and one input port). 

The only items in the photo- 
graph that may give rise to ques- 
tions are on top of the system 
cabinet. Under the oscilloscope 
is a unit I affectionately call the 
"Kludge Box," a buffered and 
isolated S-100 bus extension 
that provides 180 wire-wrap 
sockets. This allows plenty of 
room for all those little odds and 
ends that seem to get added to 
the system, without the major 
surgery that is so often under- 
taken. (This, along with the 
EPROM panel, is probably a 
contributor to the exceptional 
repair history of this system- 
one year with not one glitch.) 




The sloppy bit of hardware on 
the right is associated with an 
experimental music system 
that, undocumented, had to re- 
main undisturbed for the photo- 
graph. (No, the system is rarely 
this neat.) 

If you look inside the Z-2D, 
first from the back, you will see 
the view as shown in Photo 3. 
This power supply provides 30 
Amps of +8 V and 15 Amps 
each of + 18 V and - 18 V. The 
vertically oriented backplane 
may be seen, adorned by var- 
ious boards (21 are allowed). 

Photo 4 is a view of the sys- 
tem from the front, after the 
front panel with its two drives 
has been removed. The configu- 
ration at the time of the photo- 
graph included: 48K of RAM (us- 
ing three of Cromemco's 16KZ 
dynamic RAM boards), disk con- 
troller, Processor Technology 
VDM-1, Cromemco Dazzler, 
Bytesaver, another 4K of RAM 
(noncontiguous), the interface 
to the Kludge Box, a custom de- 
velopment tool dubbed the Ram- 
port and, of course, the Z-80 
CPU board. The generally over- 
worked bus lines with the sys- 
tem in action are unusually 
quiet, a major plus in the S-100 
world. 

The internal difference be- 
tween the Z-2 and the Z-2D, 
apart from the presence of the 
disk drives and their controller, 
is that the entire card cage has 
been moved back from its orig- 
inal position near the front of 
the cabinet. This is not readily 
apparent in the photo, due to 
foreshortening, but it has the ef- 
fect of changing airflow of the 
original design. Rather than 
pulling the air directly through 
the card cage, the fan now 
draws the air past the disk 
drives and over the top of the 
cards. This appears to be an 
adequate means, of heat dissi- 
pation, but is probably less than 
optimal. 

Assembly of the kit system 
was a surprise: It worked the 
first time, 48K of RAM included. 
Cromemco replaced a Wangcc 
drive with a bad write-protect 
sensor within four days, and I 
had a couple of minor problems 
interpreting their early docu- 
mentation (that was late 1977 
—it has long since been pol- 




Photo 2. The author's system with peripherals. 



ished). 

The architecture of the sys- 
tem is well defined by the Z-80 
itself; the details of interfacing, 
interrupts, direct memory ac- 
cess and the like are better 
gleaned from the wealth of 
S-100 and Z-80 literature with 
which our industry abounds. 
The only comment I can make, 
as a microprocessor system 
designer, is that they did it well. 

Software 

Once a computer system is 
implemented and screwed into 
its cabinet, it should become 
more or less invisible to the 
user. When I am sitting at the 
terminal writing an article, I am 
not really concerned with the 
hardware; I merely have faith in 
its function. The real strength of 
a system lies in its software. 
Clumsily written code in crucial 
areas of an operating system 
has been the death of many a 
hot new product. 

I should preface the discus- 
sion of the Z-2D's software with 



a few comments about my use 
of the system, lest I be accused 
of esoterica-mongering or even 
wanton purism. Apart from all 
the fun things (music, graphics, 
games, etcetera, ad nauseam), I 
use my system heavily and daily 
for two types of tasks: the 
generation of article manu- 
scripts and the development/ 
simulation of software for 
custom products with single 
board computers inside. (The 
latter is the output of the 
microprocessor engineering 
firm known as Cybertronics, 
Inc.) 

Word processing on the Z-2D 
was recently made possible by 
an impressive software package 
called the Text Formatter, a 
stand-alone program that ac- 
cepts a raw text file (prepared 
with the Text Editor) as input 
and produces formatted pages 
as output. Title centering, 
underlining, page numbering, 
right-justification (tailored 
either to matrix or Diablo/ 
Qume/NEC printers) and multi- 



diskette files are all handled 
with ease. (My typewriter, dusty, 
fallen from glory, now dozes 
under the inevitable stack of 
papers, awaiting the occasional 
opportunity to address an en- 
velope. I don't miss it, or the 
chalk paper.) 

But word processing is a fair- 
ly pedestrian business func- 
tion, associated with offices 
and IBM commercials. The area 
in which I am most frequently 
amazed at the quality of the 
software is in the system's use 
as a development tool. 

It can be frustrating to devel- 
op code for single board pro- 
cessors. The ones we most fre- 
quently use— Intel SBC 80/04s 
—have no resident monitor, 
take their instructions from 4K 
of ROM space and offer a 
whopping 256 bytes of scratch- 
pad RAM. At $195, the SBC 
80/04 is a multifaceted device, 
but devoid of frills. Obviously, a 
development system is neces- 
sary. 

Intel suggests the MDS, an 
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Photo 3. Rear view of the Z-2D 
plane. 

excellent product which, with 
the software known as ISIS and 
its partners, makes a superb 
development tool for the single 
board processors. The only 
problem is the near-$20,000 
price tag. 

The Z-80 assembler provided 
by Cromemco, along with a 
package called, appropriately, 
DEBUG, is a good start. Soft- 
ware can be produced on the 
system with the editor, assem- 
bled and burned into EPROMs, 
which are then plugged into the 
single board computer. How- 
ever, I don't know about you, 
but a successful piece of cus- 
tom software around here usu- 
ally has a revision number be- 
tween 30 and 60. That's a lot of 
EPROM burning. 

So, the Ramport was born. 
2K of RAM is wire-wrapped on- 
to a Vector 8800V prototype 
card, along with some multi- 
plexing and control logic. Nor- 
mally, it looks like any other 
RAM in the system, but when a 
certain output instruction is is- 
sued, it becomes— voila!— an 
exact imitation of a 2716 
EPROM on the end of a 24 con- 
ductor DIP cable, which hap- 
pens to be plugged into the 
SBC 80/04. 

Issuance of a RESET to the 
SBC causes it to begin execut- 
ing the code in what it assumes 
is its ROM, allowing revision af- 
ter revision to be generated 
without using the EPROM pro- 
grammer. And since it is RAM, 
its mode can be toggled back 
and forth between internal and 



showing power supply and back- 



external, allowing patches and 
something more: Simple modi- 
fication of the SBC allows it to 
write into its ROM (the 2K RAM), 
and a few short utilities under 
system control cause the SBC 
to transfer its scratchpad and 
all of its registers into memory 
visible to the development sys- 
tem. 

Now, with this effective little 
interface, the Z-2D can take the 
place of a system costing more 
than twice as much. With the 



ability to produce relocatable 
code via an assembler, which 
allows such niceties as condi- 
tional assemblies and disk 
macro libraries, it is almost fun 
(well, let's not get carried away) 
to develop software for exter- 
nal processors or, of course, for 
the Z-2D itself. 

A quick comment on macros 
is justified. With such a large 
portion of most assembly-level 
programs consisting of utilities 
and blocks of code that are uni- 
versally handy, it is worthwhile 
to build a macro library of utili- 
ties and incorporate it on the 
assembler disk. When the as- 
sembler encounters a macro 
call, it checks for reference to 
the external file, then wanders 
off to the library and extracts 
the needed code. As the library 
grows, it becomes more and 
more possible to write entire 
programs consisting of nothing 
but macro calls. This is an ideal 
way to write your own high-level 
language, exquisitely tailored 
to your specific requirements. 

It's easy to stray into the 
finer points of computer use 
when talking about the Cro- 
memco system, and while ques- 
tionable from a literary stand- 



point, that is a good sign. The 
best index of a computer sys- 
tem's value is the extent to 
which it makes its presence 
felt: the less the better. The op- 
eration of the Z-2D is smooth, 
reducing to almost zero the oc- 
casions when it is necessary to 
pay attention to the system it- 
self. 

We're into this, most of us, 
because we see potential in the 
use of microprocessors as 
"thought amplifiers." We are 
aware that the marriage of the 
human mind, with all its 
abstraction and pattern-recog- 
nition capability, to the com- 
puter, with its swiftness of cal- 
culation and flawless memory, 
offers unprecedented oppor- 
tunities for creative expression 
and practical enrichment of our 
lives. 

The less we have to fiddle 
around with the interface be- 
tween ourselves and our ma- 
chines, the better we can ad- 
dress ourselves to the tasks at 
hand. 

In the never-ending asymp- 
totic approach to the ideal, the 
Cromemco Z-2D remains re- 
freshingly in step with the state 
of the art.B 




Photo 4. Front view of the system. 
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OLID SAVINGS ! 



Now you can put your S-100 system solidly into 
a full-size, single/double density, 600K bytes/side 
disk memory for just $1149 complete. 

DISCUS/2D™ single/double density disk 
memory from Thinker Toys™ is fully equipped, fully 
assembled, and fully guaranteed to perform perfectly. 

DISCUS/2D™ is a second generation disk 
memory system that's compatible with the new IBM 
System 34 format. The disk drive is a full-size Shugart 
800R, the standard of reliability and performance in 
disk drives. It's delivered in a handsome cabinet with 
built-in power supply. 

The S-100 controller utilizes the amazing Western 
Digital 1791 dual-density controller chip . . . plus 
power-on jump circuitry, 1K of RAM, 1K of ROM with 
built-in monitor, and a hardware UART to make I/O 

interfacing a snap. 

The DISCUS/2D™ system is fully integrated with 
innovations by designer/inventor George Morrow. 
Software includes BASIC-V™ virtual disk BASIC, 



DOS, and DISK-ATE™ assembler/editor. Patches for 
CP/M* are also included. CP/M* Microsoft Disk 
BASIC and FORTRAN are also available at extra cost. 

DISCUS/2D™ is the really solid single/double 
density disk system you've been waiting for. We can 
deliver it now for just $1149. And for just $795 apiece, 
you can add up to 3 additional Shugart drives to your 
system. Both the hardware and software are ready 
when vou are. 

Ask your local computer store to order the 
DISCUS/2D™ for you. Or, if unavailable locally, write 
Thinker Toys,™ 5221 Central Ave., Richmond, CA 
94804. Or call (415) 524-2101 weekdays, 10-5 Pacific 
Time. (FOB Berkeley. Cal. res. add tax.) 

*CP/M is a trademark of Digital Research. 
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Morrow makes disk memory for 



Thinker Toys 



Personal Computing, 
Meet Photography 



Personal computing relies on photography, and vice versa. This brings them together. 



Did you ever have one of 
those days when you 
must get one good print from 
each of 12 negatives, but you 
only have 14 sheets of paper? 
Or did you ever have to pro- 
duce one or two prints each 
of 100 negatives — today 
(and it's noon already)? Or 
did you ever want to start 
working on the display- 
quality print that you knew a 
negative could give, but you 
really didn't want to be both- 
ered with making test prints? 
Well, then, this program is for 
you. 

It runs in about 6K, in- 
cluding 4K of BASIC, but not 
including the REMs. It should 
run on any BASIC that han- 
dles decimal fractions. Al- 
though this program will not 
transform you into an excel- 
lent photo-printer, it will en- 
able you to produce your 
usual-quality prints much 
more quickly. To fully utilize 
this program, you will have to 
own or have access to a trans- 
mission-type densitometer, a 
computer, a ruler or tape 
measure, and whatever other 
darkroom equipment you 
need to print black-and-white 
film. Furthermore, you will 



need a knowledge of good 
photographic and densito- 
metric practice. 

Program Origin 

The incubation of this pro- 
gram was fairly long. Not 
long ago, I was a free-lance 
photographer who also did a 
lot of lab work. I would have 
been happy to get print 
orders for hundreds of prints 
from one or two negatives; 
instead, I received orders for 
one or two prints from hun- 
dreds of negatives. Each print 
required a test print, or two, 
and this did not help my 
disposition or profits. 

I wanted a densitometer to 
cut down my printing chores, 
but they were too expensive. 
I felt that although an on- 
easel printing meter would be 
cheaper, it would also be less 
versatile (you can print with a 
densitometer, but you can't 
read negative densities with 
an on-easel printing meter). 

Then one day I was look- 
ing for a bottle of toner in a 
camera store I did not usually 
frequent and found, instead, 
a dusty old Kodak Model 1 
Densitometer for $25. (For 
any non-photographers: this 



is like finding an ASCII-coded 
Selectric in good condition 
for about $200.) I asked the 
clerk if it worked, and he 
replied, "If you'll tell me 
what it's supposed to do, I'll 
try to find out." 

We plugged it in, turned it 
on, and tried it out on some 
negatives he had in the store; 
both lights lit, all of the 
controls and knobs turned 
and seemed to control what 
they were supposed to. So, I 
bought it, took it home and, 
after some cleaning and re- 
pairing, began using it. It 
took me about five minutes 
to read a negative and calcu- 
late the new exposure time 
(on a hand-held four-banger), 
but it still beat doing test 
prints. 

Around the same time, I 
started seeing articles in mag- 
azines, and then entire maga- 
zines, devoted to microcom- 
puters. I bought an SWTP 
6800, and soon I was playing 
games on it. Then one day it 
dawned on me — let the 
computer do the number- 
crunching drudgery; so I 
wrote this program. 

My goals were to write a 
program that would: 



1. Determine correct expo- 
sure time and f-stop for four 
film formats, given the high- 
light density of the new nega- 
tive and the size of the new 
print. 

2. Attempt to keep the expo- 
sure time between 5 and 30 
seconds. 

3. Restrict the number of 
decimal places in the expo- 
sure time to the accuracy of 
my Heathkit photo timer 
(i.e., to the nearest 1/10 sec- 
ond below ten seconds and to 
the nearest second above ten 
seconds). 

4. Give me the option of 
reprinting a negative at a new 
size with a minimum of key- 
strokes and mental effort. 

5. Give me the option of 
letting the computer deter- 
mine the paper grade, and 
adjusting the exposure time 
for the new paper grade. 
(This, I told myself, is for 
when I print other peoples' 
negatives, since I have de- 
luded myself into thinking 
that all my negatives print on 
#2 paper — just as all my 
programs run the first time.) 

Four Factors to Consider 

Basically, four factors ef- 
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feet the exposure problem: 
(1) the standard printing 
time, (2) the highlight den- 
sities of the standard and the 
new negatives, (3) the size of 
the old and new prints, (4) 
the paper-grade correction 
factor. 

Let's look at them one at a 
time. 

The standard printing 
time. This, and all your stan- 
dard data, is obtained in the 
process of making a good 
print. It is the reference point 
from which you work. It is 
important to realize that the 
prints this program produces 
will usually be of about the 
same quality as the standard 
print. If the standard print is 
too dark, the prints the pro- 
gram produces will be too 
dark. 

The highlight densities of 
the standard and new nega- 
tives. Highlights are the light- 
est areas of the print and the 
darkest areas on the negative. 
The rendition of the high- 
lights is controlled by print- 
ing time (a small change in 
printing time will change the 
rendition of the highlights, 
leaving the shadows basically 
unchanged). So, printing time 
is controlled by the highlight 
densities, and the relationship 
is this: 

A = lot (ABS (H(Y) — H(l))) 

where A is the density- 
correction factor, H(Y) is the 
standard highlight density for 



the format being printed and 
H(1 ) is the new highlight den- 
sity. 

The size of the old and 
new prints. The print ex- 
posure time is further deter- 
mined by the brightness of 
the light that falls on the 
paper, in turn controlled by 
the distance between the 
enlarging head and the paper. 
Like most projected light, the 
light leaving the en larger 
describes a conical solid, so 
the intensity of the illumi- 
nation is controlled by the 
inverse-square law. That is, 
when the distance between 
the enlarger head and the 
paper doubles, the diameter 
of the conical section dou- 
bles, and the area increases by 
a factor of 4. The same 
amount of light leaves the 
enlarger in either case, so the 
intensity decreases with the 
area being illuminated, or by 
a factor of 4, which in turn 
means that the exposure must 
be increased by a factor of 4 
(see Fig. 1). 

To simplify: If we measure 
the length of the entire pro- 
jected image for both the 
standard and new negatives, 
the area of the projection will 
have changed according to 
the square of the sides. In the 



C= (L(1)*L(D)/(L(Y)*L(Y)) 



Example 1. 



ENLARGER 



PROJECTION I: 




SIDE LENGTH « I UNIT 
AREA* I SQUARE UNIT 
LIGHT I NTE NSI T Y ■ 4 



PROJECTION 2. SIDE LENGTH' 2 UNITS 
AREA' 4 SQUARE UNITS 
LIGHT INTENSITY- I 



UNITS 



program, the relationship is 
expressed as in Example 1, 
where C is the size-correction 
factor, L(1) is the new print 
size, and L(Y) is the standard 
print size for the format be- 
ing printed. To clarify: The 
entire projected length of the 
negative is measured, not just 
the part that you are print- 
ing! 

The paper-grade correction 
factor. Just as the exposure 
time controls the highlights 
of the print, so the shadows, 
or dark areas of the print, are 



Fig. 1. The intensity of the light falling on the easel varies with the 
square of the distance, or in direct proportion to the projected area. 



controlled by the paper grade 
and developing time of the 
paper. The developing time is 
best left constant at a care- 
fully controlled 2 1 / 2 minutes. 
The print quality cannot be 
judged except in room 
(white) light; and if develop- 
ing time has not been closely 
monitored, it is difficult to 
repeat or correct. The excep- 
tion is when fine-contrast 
controls on the order of % 
paper grade or less are need- 
ed. 

A more thorough dis- 



Program listing. 



*G 

READY 
♦LOAD 



000:1. 

0002 
0003 
0004 

0005 

0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 

0017 
0018 
0020 
0021 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 

0038 

0039 

0040 

0041 

0042 

0099 

0100 

0120 

140 

0141 

0142 

0143 

0144 

0145 

0146 

0147 

0150 
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REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
DATA 
REM 



PHD -GPS VERSION 1*5 
TEST PRINT ELIMINATOR 



BY MICHAEL F 



AVERY 



THE DATA IN THE LINES 
BELOW MUST BE CHANGED 
FOR YOUR SYSTEM ♦ 
35MM HI r TIME »fY* SIZE 

,90r7*8»5*6v5«5 
1 1/4 "2 

♦95r8*2*8f 



DATA »95r8*2>8f8 
REM 2 1/4X3 1/4 
DATA .95*8.2.8*8 
REM 4X5 

DATA 1*1 »18»8f 5*875 
DIM H < 6 ) v S ( 6 y 6 ) r 1 < 6 ) . V ( 6 ) • I... ( 6 ) 
M«0 

REM THE LINES BELOW HAUE 
CONTRAST LEVEL DATA 
FOR THE 6 PAPER GRADES 
AND THE 4 FILM FORMATS . 



GRADES 0rl»27 3.4y5 



35 



MM 



REM 
REM 
REM 
REM 
REM 

DATA • 6f *5» ♦ 4 * ♦ 3f ♦ 2f ♦ 1 

REM 2 1/4 " 2 

DATA 1 .6 1 1 ♦ 4 9 1 ♦ 2f 1 »0» #8* .6 
REM 2 1/4 X 3 1/4 
DATA 1 ♦ 6 . 1 ♦ 4 f 1 ♦ 2 r 1 . r ♦ 8 » ♦ 6 
REM 4X5 

DATA I *6 f I * 4 r 1 ♦ 2 r 1 #0r *8f #6 

REM THIS READS THE DATA IN LINES 10-20 

FOR Z^3 TO 6 STEP 1 
READ H(Z) »T(Z)fV<Z) rL<Z> 
NEXT Z 

REM THIS READS THE SHADOW 

REM DENSITY MATRIX* 

FOR Y«3 TO 6 

FOR Z*l TO 6 

READ S(YrZ) 

NEXT Z 

NEXT Y 

GOSUB 2200 



PRINT 



0170 PRINT 
0180 PRINT 



0190 
0200 
0210 
0220 
0221 
0230 
0239 



"FILM FORMATS > ' 
- 1«35 M ♦ M ♦ " 
■2«2 1/4 " % 2" 
"3^2 1/4 X 3 1/ 
-4^4 X 5" 
"WHICH FORMAT 



PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
INPUT Y 

REM THIS LINE MAKES Y A USEFUL POINTER 



WILL YOU 
PRINTING (PLEASE TYPE 
FROM ABOVE ) " ? 



BE M 

A NUMBER 



11! 



0240 
0241 
0242 
0243 
0249 
0250 

025:1. 
0252 
0253 
0254 
0255 
0260 
0270 
0271 
0275 
0280 

0281 
0285 

0286 

0287 

0288 

0290 

0291 

0292 

0293 

0294 

0295 

0296 

0297 

0300 

0305 

0306 

0307 

0308 

0310 

0315 

0316 

0320 
3 ':> I 

0325 
0326 
0327 
0328 
0329 
0330 
0340 



y»y+2 

print -do you want the paper grade " 

PRINT ■ OPT ION (0«NOfl*YES) ■? 
INPUT G 
GOTO 270 

P R I N T " C N T R 1... C MMAN D S A R E : " 
PRINT "1 -NONE (CTRL STATUS REMAINS QUO ) ♦ " 
PRINT " 2 ""REPRINT' NEG * AT NEW SIZE* " 
P R I N T " 3 = R E S E T C I RE S I A T U 3 * - 
P R I N 1 " C N T R 1... C MMAND " ? 
INPUT W 

ON W GOTO 270, 285 y 150 

PRINT "HIGHLIGHT DENSITY ■ ? 

INPUT H(l) 

IF 0*0 THEN 285 

P R I N T " S H A D W D E N S I T Y ■ t 

INPUT S(lrl) 

PRINT "PRINT SIZE ■ 5 

INPUT L(l) 

IF H(Y): H(l) THEN A :! 
IF H<Y)«H<1) THEN 320 

X=ABS<H( Y>--H< 1 ) ) 
REM LINE 290 DETERMINES 
REM THE DIFFERENCE IN 
REM DENSITIES BETWEEN 
REM THE HIGHLIGHTS IN 
E E M T H E S T A N D A E D N E G A T I 'v' E 
REM AND THE ONE YOU ARE 
REM PRINTING* 
GO SUB 3000 

REM LINE 310 CORRECTS FOR 
REM WHEN THE NEW NEG IS 
REM THINNER THAN THE STD. 
REM NEG* 

IP H(Y)>H(1) THEN A- 1. /A 
REM LINE 320 CORRECTS FOR 
REM DIFFERENT PRINT SIZES* 

O < L ( 1 ) »L ( 1 ) ) / ( I. c Y > t\ ( Y) ) 

R« 1 

REM R IS THE PAPER GRADE 



0341 

0342 

0343 

0344 

0345 

0346 

0350 

0351 

0352 

0353 

0354 

0360 

0370 

0371 

0372 

0373 

0374 

0380 

0381 

0382 

0383 

0390 

0400 

0401 

0410 

0420 

0430 

0431 

0432 

0440 

0450 

0460 

1999 

2000 

2001 

2002 
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REM EXPOSURE MULTIPLIER FOR 
REM IE LORD PAPER tt CAN BE 
REM CHANGED IN SUBE* 5000 
REM EOR GRADE 5 ILFOBROM* 
IE 0*1 THEN 5000 

V( 1 ) ( Y ) 
REM LINE 350 CALCULATES 
REM EXPOSURE TIME BY 
REM MULTIPLYING BASE 
REM EXP* TIME X NEW 
REM DENSITY FACTOR 
REM X THE SIZE FACTOR ♦ 

T< 1 >*T<Y>*C*R*A 
REM LINE 360 S 370 KEEP THE 
REM EXPOSURE TIMES BETWEEN 
REM 5 AND 30 SECONDS. WHEN 
REM POSSIBLE* 
IP T<1)<5 THEN 7000 
IF TCI. )>30 THEN 7000 
REM LINES 380 X 381 KEEPS 
REM EROM SHOWING MORE 
REM PRECISION THAN MY TIMER 
REM CAN HANDLE ♦ 

I F Til ) < 1 THEN T ( 1 ) ■■■ < 1 N T ( < r < 1 ) * 1 > K> * 5 ) / J > 
IF- TCI. »> 10 THEN T Ct > -INT < T CI. ) f * 5 > 
GOSUB 2200 

P R I N T " E X P S U R E T I M E ■ " J T ( 1 ) J • S E C * " 
PR INT CHR ( 64 ) ? " f / "fU<l)f" # > 
I F G « 1 T H E N P R I N T " C N T E A S T E A D E ■ " J Q 
M :: M f 1 

PRINT "ANOTHER PRINT ( 0*N0 r 1 -YES ) ■ I 
INPUT Z 

IF Z*0 THEN 440 
IF M<3 THEN 250 
GOTO 254 

PRINT "I HOPE I WAS HELPFUL TO YOU*" 

PRINT "SEE YA SOON* ■ 

STOP 

REM LINES 2200-2201 
REM GENERATE A CLEAN 
REM SCREEN ON A SMTP CT • 
REM 1024* FOR 8K BASIC r 



cussion of paper grade will 
appear later in this article. At 
present, what concerns us is 
that different paper grades 
have different printing 
speeds, just as different films 
have different film speeds. In 
fact, for most brands of 
paper, each paper grade has a 
different printing speed. This 
would really muddy the 
water — if there weren't an 
easy way out. 

A British company, llford, 
makes an enlarging paper 
called llfobrom, which is 
available in grades 0, 1, 2, 3, 
4 and 5. Grades 0-4 have 
exactly the same printing 
speed; grade 5 has exactly 1 / 2 
the printing speed of the 
others. 

Coupling this with an 
assumption that the standard 
print was not printed on 
grade 5 paper makes the 
paper-grade correction factor 
quite simple. If the new print 
is to be printed on #5 paper, 
then double the calculated 
exposure; otherwise use the 
calculated exposure. In the 
program it looks something 
like this: 

R=l 

If Q= 6 THEN R=2 

where R is the paper-grade 
exposure-co rrect i on factor 
and Q is the paper grade (+1) 
being used. 

Every time I think about 
rewriting the program to use 
paper other than llfobrom, I 
get a headache. It is fortunate 
that llfobrom is an excellent, 
easy-to-use paper. I used it 
long before I wrote this pro- 
gram, and long before I even 
thought of owning a densi- 
tometer. I encourage you to 
try llfobrom, even if you 
don't use this program to 
help you print. 

The final exposure time 
formula looks like this: 

T(l) = T(Y)*C*R*A 

where T(1) is the new print- 
ing time, T(Y) is the standard 
printing time for the format 
being printed, C is the size 
correction factor, R is the 
paper-grade correction factor, 
and A is the highlight- 
correction factor. 



The next problem is deter- 
mining the "correct" paper 
grade to use. The first as- 
sumption made here is that 
you want a "normal" print, 
ranging from crisp, clean 
whites to deep, rich blacks. 
This is not always the case, 
though. Sometimes a high- or 
low-key print is desired, 
which is one reason the 
paper-grade selection subrou- 
tine was left as an option. 
The paper grade is deter- 
mined by the contrast, or 
density range, of the negative 
to be printed - that is, the 
density difference between 
the highlight and shadow 
densities. 

What negative range cor- 
responds with which paper 
grade depends (among other 
things) on the following: (1) 
the film size being printed, 
(2) the enlarger type (i.e., 
condenser, diffusion, point 
source, etc.) and (3) the de- 
sired results. The program has 
been set up for four film 
formats, my condenser en- 
larger and my personal preju- 
dices concerning print qual- 
ity. You may need to change 
the data in lines 36, 38, 40 or 
42 to correspond to your 
enlarger type, film formats 
and ideas about print quality. 

The program is self- 
explanatory and self- 
prompting, so there should be 
no problem. 

Program Construction 

The subroutine at line 
2200 generates a clean screen 
on an SWTP CT-1024. This 
may be deleted if you are 
using a Teletype, or changed 
for other TTVs (if necessary). 

The subroutine at line 
3000 is a base-10 anti-log 
subroutine, needed because 
density is the base-10 log of 
opacity, and opacity values 
are needed for the calcula- 
tions. In SWTP 8K BASIC, 
the instruction "300 A = 10 t 
X" would do what the sub- 
routine does. However, the 
early versions of this program 
filled up my computer's 
memory when I used 8K 
BASIC, so I wrote the sub- 
routine and still had enough 



memory to finish writing the 
program. Since then, I have 
noticed that the subroutine 
seems to run faster than the 
8K BASIC statement. 

The subroutine from 4999 
— 5100 determines the paper 
grade, and (if necessary) 
changes the paper-grade 
exposure-correction factor, 
R, based on the values in lines 
36, 38, 40 and 42, as read by 
lines 143-147. The subroutine 
can be modified for your 
system and standards, but it 
is set up for llfobrom paper, 
and that is not easily changed 
(If I receive enough requests, 
I will rewrite the program to 
accommodate papers other 
than llford - even though I 
don't consider the conversion 
effort worthwhile.) 

The subroutine between 
lines 6999 and 7200 attempts 
to keep the exposure time 
between 5 and 30 seconds. I 
feel that most timers are too 
erratic below five seconds 
(with a mechanical timer I 
would not use an exposure 
time of less than 10 seconds) 
and that a printing time over 
30 seconds is too long to wait 
in a production-printing situa- 
tion. Again, this subroutine 
has been set up for my enlarg- 
ing lenses and may need to be 
changed for your lenses. 

My lenses for 2% x 2% and 
larger formats have the same 
f-stop range, so in line 7000, 
the subroutine branches into 
two parts — 35mm and 
"other." By deleting the 
REMs between 7001 and 
7011, the subroutine can be 
rewritten to branch to a dif- 
ferent section for every 
unique lens. 

The subroutine then as- 
signs the f-stop (V(D) a new 
value, K; increments or decre- 
ments K, depending on 
whether the exposure time is 
too long or short; adjusts the 
exposure time accordingly; 
and then converts K to an 
f-stop number assigned to 
V(1). Please note the care 
taken with the 2% X 2 1 /* and 
larger lenses, which in my 
system have a 1 /2-stop incre- 
ment between the maximum 
and next to maximum open- 



ings, and exercise the same 
caution with your lenses. 

The first step in using this 
program is to enter it into 
your computer, deleting all of 
the REMs after line 150 ex- 
cept for lines 3000, 4999 and 
6999. If necessary, change or 
delete the subroutine at line 
2200. 

The second step is to make 
a good print on any grade of 
paper except grade 5, remem- 
bering that the quality of the 
calibration print determines 
the quality of the prints the 
program will produce. Then, 
carefully record the entire 
projected length as well as the 
highlight and shadow den- 
sities of the negative, along 
with the exposure time, f- 
stop and paper grade used. 
Check lines 11-18 to deter- 
mine on which line the data 
for the format you are print- 
ing belongs, and change the 
line to hold your data in the 
following order: highlight 
density, exposure time, f-stop 
and print size (in decimal 
inches). 

Type RUN, select the for- 
mat you have been printing, 
exercise the paper-grade op- 
tion, and reenter the standard 
data as it is requested. You 
should receive as output the 
exposure time and f-stop you 
were using, at the same paper 
grade you were using. If the 
paper grade is off, check lines 
30-42 and find the lines con- 
taining the contrast data for 
the format you are printing. 
If the output paper grade was 
too high, increase all the 
numbers on that line by .10. 
If the output contrast is too 
low, decrease the numbers on 
the line by .10. 

Repeat the above steps un- 
til the contrast is right. This 
calibration needs to be re- 
peated for every film format 
you wish to print. Once the 
calibration is complete, you 
should not have to recalibrate 
the contrast selector subrou- 
tine, although it may be nec- 
essary to enter new values for 
the highlight density, expo- 
sure time, print size and f- 
stop. These change due to 
factors such as enlarging-lamp 



2003 REM THE INSTRUCTION SHOULD 

2004 REM B E C H A N G E D T C H R * (16) 

2005 REM ?CHR*<22) r 

2200 PRINT CHR ( 16) I C H R (22) I 
220:1. RETURN 

2990 REM LINES 3000 - 4100 ARE 

2991 REM A BASE 10 ANTI-LOG SUB • 

2992 REM ROUTINE ♦THIS GENERATES 

2993 REM THE CORRECTION FACTOR 

2994 REM FOR VARYING NEGATIVE 

2995 REM HIGHLIGHT DENSITIES* 

3000 REM BASE TEN ANT I -LOG SUBROUTINE 

3004 E=2* 71828 

3005 X»2*302582*X 
30:1.0 I :: I NT ( X + ♦ 5 ) 
3015 F*X-I 

3020 IF F * THEN 3040 

3021 D-ABS(E) 

3030 P * 1 + D * < :l. -f ♦ 4 9 2 6 * D * ( 1 + » 4 1 5 3* D > ) 

3031 IF F<0 THEN P*l/P 
3035 GOTO 3050 

3040 P«0 

3050 IF I<2 THEN 3080 

3055 B*E 

3060 FOR N*2 TO I 

3065 B=B*E 

3070 NEXT N 
3075 GOTO 3086 
3080 IF 1*0 THEN B*l 
30S5 IF 1*1 THEN B«E 

3086 IF P=»0 THEN 4000 

3087 IF B«0 THEN 4 002 
3090 A«P*B 

3095 A*<INT< (i00*A>+«S) >/l00 
3099 RETURN 

4000 A«8 

4001 GOTO 3095 

4002 A»P 

4003 GOTO 3095 

4080 REM LINES 4999-5100 ARE 

4081 REM THE PAPER GRADE SUB 

4082 REM ROUTINE* IT IS SET UP 

4083 REM I L FORD ILFOBROM PAPER * 

4084 REM THE CONTRAST VALUES 

4085 REM MAY NOT BE OPTIMUM FOR 

4086 REM YOUR SET-UP t CAN BE 

4087 REM EASILY CHANGED* 

4088 REM SETTING UP THE EXPOSURE 

4089 REM CHANGES F OR PAPERS 

4090 REM OTHER THAN ILFORD 

4091 REM WOULD BE VERY HARD TO 

4092 REM DO. FORT UNARY ILFORD 

4093 REM IS A TRULY EXCELLENT 

4094 REM PAPER p AS WELL AS CON- 

4095 REM VI EN IE NT TO USE* 

4999 REM PAPER GRADE SUBR« 

5000 REM FIND CONTRAST RANGE 

5001 0*H<1)-S<lrl) 
5015 Z«l 

5020 REM FIND PAPER GRADE 
502:1 IF 0>«S<YrZ) THEN B=Z 

5022 IF 0>=S<Y*Z) THEN 5027 

5023 IF Z«6 THEN 5026 

5024 Z*»Z+1 

5025 GOTO 5021 

5026 Q«Z 

5027 ON Q GOSUB 5900? 5902 » 5902*5902 r 5902*5952 

5028 Q=Q-1 

5029 GOTO 340 

5900 PRINT "THIS NEGATIVE MAY BE TOO' 

5901 PRINT ■ CONTRAST Y TO PRINT WELL* " 

5902 RETURN 

5952 PRINT "THIS NEGATIVE MAY BE TOO FLAT" 

5953 PRINT "TO PRINT WELL ♦ " 

5954 R*2 

5955 RETURN 

6080 REM LINES 6999-7200 

6081 REM CORRECT THE EXPOSURE 

6082 REM AND F/STOP IN AN 

6083 REM ATTEMPT TO KEEP THE 

6084 REM EXPOSURE TIME BETWEEN 

6085 REM 5 X 30 SECONDS ♦ 
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6086 
6087 
6088 

6089 
6090 
6091 



6093 
6094 
6095 
6096 
6097 
6098 
6999 
7000 
'0.1 



7002 

7010 

701 1 

7015 

7020 

7030 

7033 

7036 

7040 

7042 

7043 

7045 

7048 

7049 

7050 

7051. 

7054 

7055 

7059 

7060 

7064 

7065 

7070 

7071 

7072 
7073 
7075 
7080 
7083 
7084 
7085 

7 A « C 



REM THE TABLES ARE SET-UP 
REM FOR MY ENL ♦ LENSES 
REM MAX* & MIN. ARE TURES 
REM AND MAY NEED TO BE 
REM CHANGED FOR YOUR 
REM LENSES ♦ BE CAREFUL 
REM OF LENSES f'HAT HAVE 
REM 1/2 STOPS BETWEEN THE 
REM MAXIMUM AND NEXT TO 
REM MAX I MUM APE TURF r AND 
REM ALLOW FOR THIS f AS I 
REM DID ON THE 2 1/4 SQR ♦ 
REM % LARGER FILM SUB— R 
REM F/STOP SUBR. 
IF Y=*3 THEN 7170 
REM WHAT FORMAT'' IF 35 
REM THEN GOTO 7170 
REM ASSIGN US A DEE NUMBER 
REM TO F -ST 



PS. 



IF V<1>*4«5 
IF V<1)»5,6 



THEN K*0 
THEN K=l 



THEN 
THEN 



K*3 

K::::4 

K™5 



TOO DIGy OR TOO 



L THE 
BACK 



WAY 

ro 



IF V<1>*8 THEN 

IF M(l).-l;|. THEN 
IF 

IF V<1)*22 
REM IS T 
REM SMALL? 
IF TCI.X5 THEN 
REM IF LENS IS A I. 
REM OPEN f THEN GO 
REM MAIN PROGRAM ♦ 
IF K«0 THEN 380 
REM ADJUST F/STOP« 
K*K- 1 

REM 1/2 STOP INCREMENT? 
IF K«0 THEN 7105 
REM ADJUST TIME 

T<1 >«T<I )/2 
GOTO 7130 

IS SHUT DOWN 
WAY THEN GO 
MAIN PROGRAM » 



7090 

7100 

71 05 

7115 

7125 

7126 

7130 

7135 

7140 

7145 

7150 

7155 

7160 

7170 

7175 

7180 

7185 

7190 

7195 

7210 

7 J. **j 

7220 
7 ■•) n k 

/ A.. A.. \.f 

7230 

"/ \5 \A 

7240 
7245 
7250 
7255 
7260 
7265 
7270 
7275 
7280 



IF LENS 
REM ALL THE 
REM BACK TO 
IF K«5 THEN 
K*K+1 

REM WATCH OUT FOR THE 1/2 

REM F/STOP INCREMENT! 

IF K»l THEN 7125 

REM ADJUST TIME FOR NEW F/ 

T( 1 >*T<1 )*2 
GOTO 7130 

T ( 1 >«T<1 >/l .5 
GOTO 7130 

T< 1 )::■••■ T< 1 >*1,5 
REM REASSIGN F/ NUMBERS 



IF K*0 THEN 
IF K*l THEN 
IF K*2 THEN 
IF K^3 THEN 
IF K 4 THEN 
IF K^5 THEN 
GOTO 360 
IF VU)*2 # 8 



V<1>*4.5 
VU )^5.6 
V<1)*8 
V < 1 ) * 1 1 
V<1)*16 
V<1>*22 



V ( 1 ) 

V ( 1 ) 

V ( 1 ) 

V ( 1 ) 



:;: 5 . 6 



THEN K«0 
THEN K=l 
THEN K*2 
=8 T HEN K ••• 3 
=11 THEN K»4 
V<1>*16 THEN K=5 
TCI.X5 THEN 7235 
K«0 THEN 380 
K*K-1 

T<l)*T<l>/2 



IF 
IF 
IF 
IF 
IF 
I F 
IF 



GOTO 7250 
IF K*5 THEN 380 
K*K+1 

TCI. >*T<1>*2 



IF 
IF 
IF 
I F 

I F 
IF 



K=0 

K*i 

K=2 
K*3 
K*4 

K«5 



THEN 
THEN 
THEN 
THEN 

THEN 
THEN 



8 



0( 1 >*2 
V<1 )«4 
V<1>*5«6 
V<1>=»8 

V < 1 ) « 1 1 

V< 1 ) - 16 



age, developer used, etc., 
though the contrast-level in- 
formation remains relatively 
constant. 

Now the program is cali- 
brated, and you are ready to 
use it for further printing. In 
use, the program is self- 
prompting and largely self- 
explanatory, so there should 
be little trouble in using it. 

I have enjoyed writing this 
program, and using it has 



been a joy. I figure that after 
about 800 hours of printing 
this program will have paid 
for my system. There should 
be no problems in calibrating 
this program for use with 
darkroom setups different 
from mine. If you have trou- 
ble, send me a letter de- 
scribing your problem and 
your setup (please enclose a 
stamped self-addressed envel- 
ope) and I'll try to help. ■ 



♦RUN 

film formats: 

1*35 M ♦ M ♦ 
2-2 1/4 "2 
3*2 1/4 X 3 1/4 
4*4 X 5 

WHICH FORMAT WILL YOU BE 
PRINTING (PLEASE TYPE A NUMBER 
FROM ABOVE)? 1 
DO YOU WANT THE PAPER GRADE- 
OPTION (0»N0rl»YES) ? 1 
H I G H L I G H T D E N S I T Y ? 1 ♦ 3 5 
SHADOW DENSITY ? »87 
PRINT SIZE ? 6*333 

Exposure time * 29 sec. 

0F/5.6 ♦ 

CONTRAST GRADE « 2 

A NO T H E R l ::> R I N T (0 * N p 1 « Y E S ) ? 1 

c n t r 1... c m m a n d s a r e : 

1 "none ( ctrl status remains quo ) ♦ 

2 - -reprint neg. at new size ♦ 
3* reset ctrl status ♦ 
control command ? 2 

print size ? 12 
exposure time ■ 26 sec. 

QF/2.8 ♦ 

CONTRAST GRADE * 2 

A N T H E R P R I N T ( * N y 1 * Y E S ) ? 1 

c n t r l c m m a n d s a r e : 

1 « n n e ( c t r l s t a t u s r e main s quo ) • 

2*reprint neg« at new size* 

3- reset ctrl status* 
control command ? 3 
film formats: 

1*35 M ♦ M ♦ 
2^2 1/4 ~2 
3*2 1/4 X 3 1/4 
4 4 X 5 

WHICH FORMAT WILL YOU BE 
PRINTING (PLEASE TYPE A NUMBER 
FROM ABOVE)? 4 
DO YOU WANT THE PAPER GRADE 
OPTION (0»NOrl»YES) ? 

highlight density ? 1. 60 
print size ? 8 
Exposure time * 26 sec* 

9F/8 ♦ 

ANOTHER PRINT (0«NOrl*YES>? 1 
CONTROL COMMAND ? 1 

highlight density ? 1.34 
print size ? 5 

Exposure time - 23 sec. 

BF/8 ♦ 

A N T H E R P R I N T ( * N >• 1 * Y E S ) ? 
I HOPE I WAS HELPFUL TO YOU. 
SEE YA SOON. 
STOP 0460 
READY 



Sample run. 



GOTO 360 
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THE OEM MARKETPLACE 




Assembled and Tested | Pascai/z Ready 
Added at Ithaca Audio 

Field-proven 
reliable engineering 



Over 15,000 boards worldwide prove Ithaca 
Audio provides the quality and reliability you 
demand. 

Ithaca Audio Boards are fully S-100 com- 
patible, featuring gold edge connectors and 
plated-through holes. All boards (except the 
Protoboard) have fully buffered data and 
address lines, DIP switch addressing, solder 
mask and parts legend. 

Z-80 CPU Board still the most power- 
ful 8 bit central processor available. Featuring 
power-on-jump, provision foron-board 2708. 
Accepts most 8080 software. 

A&T 4 mHz $205.00 
A&T 2 mHz $175.00 
Blank PC $ 35.00 

Disk Controller Board controls up 

to 4 single or double sided drives. Supported 
by a host of reliable software packages: 
K2 FDOS, Pascal, Basic and complete diag- 
nostics. 

A&T $175.00 
Blank PC $ 35.00 

K2 FDOS Disk software in the DEC 
tradition. Includes character oriented text 
editor (TED), File Package (PIP), Debugger 
(HOT), Assembler (ASMBLE), HEXBIN, 1 
COPY, System Generator (SYSGEN) and 
more. Command syntax follows Digital's 
OS-8/RT-11 format. First in a family of high 
level software. Basic and Pascal available 
now. Soon-to-be-released Fortran. 

K2 Disk $ 75.00 

Video Display Board features the 

full 128 upper/lower case ASCII character 
set. Easy-to-read 16 line x 64 character 
format can be displayed on an inexpensive 
video monitor or modified TV set. Includes 
TTY software. Add our powerful K2 FDOS to 
create a versatile operator's console. 

A&T $145.00 
Blank PC $ 25.00 

8K Static RAM Board High speed 

static memory at a reasonable cost per bit. 

Includes memory protect/unprotect and 

selectable wait states. 

A&T 250 ns $195.00 
A&T 450 ns $165.00 
Blank PC $ 25.00 

2708/2716 EPROM Board indis- 
pensable for storing dedicated programs and 
often used software. Accept up to 16K of 
2708's or 32K of 271 6's. 

A&T (less EPROMs) $ 95.00 
Blank PC $ 25.00 
2708 EPROMs $ 11.00 



The leading manufacturer of blank S-100 
boards is adding a new wrinkle— now all their 
boards are available assembled and tested. 
"This is a natural progression for the com- 
pany" according to Mr. James Watson, 
President. "Actually we've been supplying 
assembled and tested for some time to our 
volume customers and OEM's, particularly 
those overseas. Our production staff is now 
fully up to speed, so just about everything is 
available from stock." The company sched- 
uled 6 months to phase in assembled and 
tested to allow time to build base inventories, 
before offering the boards to the public. "We 
feel this is quite important. A lot of companies 
have earned themselves a bad name in this 
business by announcing products they can't 
really deliver. We simply won't do that." Mr. 
Watson further explained that Ithaca Audio 
intends to remain leader in blank boards and 
expects to release a minimum of 6 new 
designs by August, which will be offered both 
blank and assembled and tested. 

Memory Prices 
Tumble 

Ithaca Audio first to break 
1C/Byte Barrier 

By cutting prices for 32K of RAM to $319 
Ithaca Audio becomes the first computer 
vendor ever to offer high speed memory for 
less than a penny a byte. Commenting on the 
announcement, Steve Edelman, Director of 
Engineering said "Just a few years ago 
people were wishing for a penny a bit, and 
even now memory for most large computers 
costs about 2<P/byte and that's only in 1 
Megabyte chunks." In fact it's the relative 
modest capacity of the 32K board that makes 
it so interesting. Users need not buy the full 
64K to take advantage of the low price per bit. 
Furthermore, the board is available both as a 
kit and assembled and tested. 
Delivery is stock to two weeks. Pricing is: 

• 32K kit $319 

• 32 K A&T $359 

• 64K kit $645 

• 64 K A&T $695 

8" Disk Drives 

Shugart compatible Memorex 550's are in 
stock. 

Single and double density compatible, 330K 
bytes capacity with our controller or use your 
own. 

Either way $456 



Protoboard Universal wire-wrap board 
for developing custom circuitry. Room for 
three regulators. Accepts any size DIP 
socket. 

Blank PC $ 25.00 



The first Pascal Compiler for the Z80, and the 
fastest Z80 Pascal ever is now ready. Over 
one year in development, Ithaca Audio was 
obviously pleased with the results. "We really 
have outperformed them" states Jeff 
Moskow, Director of Software Engineering, 
beaming over the recently released bench- 
marks, in which Pascal/Z averaged better 
than five times the speed of a recent P-code 
implementation. 

"Pseudo-code means a vendor only has to 
supply one compiler to lots of people using 
lots of different machines, and that makes his 
life very easy, but it also means users' pro- 
grams execute significantly slower. There- 
fore, we chose to write a native compiler that 
delivers fast re-entrant ROMable code, with 
no need for an intermediate language and 
interpreter. That's where our speed comes 
from." As a matter of fact, Pascal/Z is often 
twenty times as fast as UCSD's implementa- 
tion and may well be faster than dedicated 
Pascal machines such as the recently 
announced Western Digital Pascal Micro- 
engine. 1 " Unlike the Microengine, Pascal/Z 
does not require any new special CPU 
hardware and has the added benefit of com- 
patibility with existing Z80 software. 

Operational requirements of Pascal/Z are 
the Ithaca Audio K2 Operating system and 
48K of memory during compiles. The output 
is standard Z80 Macrocode which is linked 
and run through the Ithaca Audio Macro- 
assembler. Binary files may be as small as 
2.5K, or even less if the full library is not used. 
The compiler, including the Macroassembler, 
is available on an 8" K2 floppy disk. Price 
including full documentation is $175.00. The 
Macroassembler is available separately for 
$50.00. Delivery is from stock. 

More Software: 

For those that don't require the speed of a 
compiler like Pascal/Z, Ithaca Audio also 
offers the convenience of BASIC. BASIC/Z, 
an extended version of TDL's Super Basic, 
runs in slightly over 1 2K and is supplied on an 
8" K2 disk for $75.00. 

SAVE Even More - 

When you buy your software as a package 

K2 and Pascal/Z $225 

SAVE $25 

K2, Pascal/Z and Basic/Z $275 

SAVE $50 



HOW TO ORDER 

Send check or money order, include $2.00 snipping per order 
N.Y.S. Residents include tax. 

For technical assistance call or write to: 



ITHACA 
AUDIO 



CO 
CD 



CO 
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Q. 
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P.O. Box 91 

Ithaca, New York 14850 
Phone: 607/257-0190 



Peripheral Interfacing 



Specifically, this article tells you how you can inexpensively connect TTY (Teletype) or 
TTL (transistor-transistor logic) interfaces to the serial RS-232 port of your computer. 



Rod Hallen 

Road Runner Ranch 

PO Box 73 

Tombstone AZ 85638 

I nterfacing your personal com- 
Iputer to various peripheral 
devices is always an interesting 
proposition. All the micropro- 
cessors hobbyists commonly 
use are digital eight-bit parallel 
chips with instruction times of a 
microsecond or two. Peripheral 
devices can be analog as well as 
digital, serial as well as parallel, 
and their execution time is usu- 
ally measured in milliseconds 
instead of microseconds. 

Obviously, some kind of 
matching is needed. Unless 
your device includes the re- 
quired matching, you'll have to 
provide it. This article is about 
some inexpensive and readily 
available interfaces that will 

TOP VIEW 




Fig. 1. Parts layout for the TTY 
adapter circuit board. The flat 
side of the plastic 2N2222A 
transistor faces away from the 
tab printed on the board. 



help you tie TTY or TTL periph- 
erals to your computer's serial 
RS-232 port. 

RS-232 to TTY 

I was recently asked by a 
friend to help him connect a 
Teletype Model 33 with a 20 mA 
loop current interface to his 
computer. I thought that this 
would be a simple job since 
most computers provide a serial 
port for just such a purpose. 
However, his serial port was 
RS-232 only. My next thought 
was to modify the port, which is 
easy enough to do. But my 
friend said no ... he didn't want 
any modifications to his brand 
new computer. 

As I was contemplating 
throwing together an RS-232 to 
20 mA (and vice versa) adapter, I 
recalled the Electronic Systems 
RS-232-to-TTL converter that I 



TO TTY 
PRINTER 




GND » 



COM o 



RS232 OOI 330ft 

A I/4W 
OUT o • vw 



FROM TTY 
KEYBOARD 



-12 o 1 



Fig. 2. The schematic diagram 
of the RS-232-to-TTY adapter. 
This is designed to interface 
the Teletype Model 33 and simi- 
lar machines that require a 20 
mA loop for operation. 



had used (it had saved me over 
$200) in my Teletype Model 43. 
The same company also makes 
a kit for just the situation I was 
faced with now (see parts list). 

I wrote for one, received it in 
six days, spent a total of four 
minutes putting it together and 
had the 33 working less than 30 
minutes after the kit came out of 
the box. 

The four-minute construction 
time doesn't include the extra 
five minutes I spent removing 
the 2N2222A transistor from the 
board and turning it around 
because I had inserted the leads 
backwards. The transistor 
outline on the circuit board is for 
the metal can variety with a tab 
to indicate orientation. The 
2N2222A supplied with the kit 
has a plastic case, and no infor- 
mation is given to tell you which 
way to plug it in. 

If I had traced a couple of 
leads on the bottom of the board 
first, I'd have known which way 



was which, but I was in too 
much of a hurry to show off. Fig. 
1 displays the correct transistor 
orientation (schematics are 
courtesy of Electronic Systems). 

The schematic drawing for 
the Electronic Systems RS-232 
to 20 mA adapter is shown in 
Fig. 2. This also converts from 
20 mA back to RS-232, and full 
duplex operation is possible 
since both directions are com- 
pletely independent of each 
other. It is really a simple circuit 
that is built on a 1 V4 by 2 1 /i inch 
glass board that can be tucked 
away just about anywhere. 

RS-232 to TTL 

Don't confuse TTL and TTY. 
TTL (transistor-transistor logic) 
is standard IC level where +5 
volts equals a mark (1 or high) 
and ground equals a space (0 or 
low). TTY is short for Teletype, 
where 20 mA of current flowing 
is a mark and no current flowing 
is a space. Fig. 3 is the 



RS232 2 
IN 



TTL IN» 




f TTL OUT 



5^ RS232 
OUT 



lOOpF 



Fig. 3. The schematic of the RS-232-to-TTL converter. The + 12 
volts can be tapped off of your computer supply since the current 
requirements are very low. 
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TTY & RS-232 Interface Kit $7.00 

Bare Board 4.50 

TTL & RS-232 Interface Kit 7.00 

Bare Board 4.50 

Connector 2.00 

Electronic Systems 

PO Box 21638 
San Jose CA 95151 



Parts list. 



schematic of the RS-232-to-TTL 
converter. Like the TTY adapter, 
this converter will also operate 
full duplex. I have been using it 
with my Model 43 for more than 
six months without any prob- 
lems. 

The board has a ten-contact 
edge, but rather than buy a con- 
nector I soldered wires directly 
to holes drilled in each contact. 
The TTL board is smaller than 
the TTY board but only because 
the latter provides mounting 
holes, while the former is 
designed to mount in an edge 
connector. 

Conclusion 

One important note: You can 
reverse the TTL board, but not 



the TTY board, to suit two dif- 
ferent situations. This means 
that the TTL board will interface 
a serial TTL port to an RS-232 
peripheral or an RS-232 port to a 
TTL peripheral. I'm using two 
now — one in each of the above 
cases. 

The TTY board can be used to 
connect an RS-232 port to a 20 
mA device (Model 33), but you 
can't use it to interface a 20 mA 
port to an RS-232 device. It was 
my intention to use one to con- 
nect my RS-232 terminal to a 
KIM-1 Teletype port, but it won't 
work that way. 

The KIM output port is a 
closure to +5 volts, and the TTY 
board input is looking for a 
short. The TTY board output is a 



closure to +12 volts, and the 
KIM input port is looking for a 
short. I guess I'll have to home- 
brew that one myself. 

Electronic Systems has 
many other kits available at 
reasonable prices. See their 



ads in most of the computer 
magazines or write them for a 
catalog. I am using a total of 
four of their kits and I'm con- 
sidering their telephone line 
modem as one of my next 
projects. ■ 
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Indianapolis IN 

The Central Indiana Section of IEEE and the corresponding 
IEEE Computer Society Chapter will sponsor its fourth annual 
IEEE Indy Microcomputer Show Thursday, June 28, 1979, 9:30 
am to 9:00 pm, Sheraton Motor Inn East, located at I-465 and SR- 
67, Indianapolis. There will be exhibits, demonstrations and 
technical seminars addressing the engineering, industrial, 
scientific, medical, business and personal applications of mi- 
crocomputer systems. 

Harry D. Bostic, Publicity Chairman, IEEE Indy Microcomput- 
er Show, Naval Avionics Center, D/810, 6000 E. 21st St., India- 
napolis IN 46218. (317) 353-3047, 3218. 

St. Paul MN 

Amateur Fair 79. Dakota Division's largest Swapfest and Ex- 
position for Computer Hobbyists and Amateur Radio Operators 
will be held Saturday, June 2, at the Minnesota State Fair- 
grounds, St. Paul. Free overnight parking for self-contained 
campers, June 1 only. Talk-in on 16/76 and 52/52. Sell from your 
car in the giant flea market. Inside space available. Many great 
prizes. AMSAT and microprocessor exhibits. FCC, ARRL and 
Minnesota Repeater Council booths. Admission $2. For further 
information or reservations for commercial space, write 
Amateur Fair, PO Box 30054, St. Paul MN 55175. 

Lexington VA 

Introduction to Microcomputer Interfacing— A hands-on, 
short course, July 16 to 27, 1979. Tuition $395. Contact Prof. 
Philip Peters, Dept. of Physics, Virginia Military Institute, Lex- 
ington VA 24450, for further information and application forms. 



Las Cruces NM 

The American Association of Physics Teachers announces 
its first national meeting. Theme is the use of microcomputers 
in physics teaching. The meeting will be held at New Mexico 
State University, Las Cruces NM, June 19-23, 1979. In addition 
to the planned activities, many computer manufacturers have 
been invited to exhibit their products at the meeting and to hold 
workshops on the use of their equipment. 

Readers who wish further information on the meeting, con- 
tact: American Association of Physics Teachers, Graduate 
Physics Building, SUN Y at Stony Brook, Stony Brook NY 1 1 794, 
Attn: Summer Meeting. (516) 246-6840. 



New York NY 

Twenty-five sessions during four days will make up the pro- 
gram of the 1979 National Computer Conference Personal 
Computing Festival in New York. The June 4-7 program at the 
Sheraton Center Hotel, 52nd St., between 7th Ave. and Ave. of 
the Americas, will consider applications of microcomputers to 
art, education, fun and profit. The festival also will feature dem- 
onstrations of personal computer innovations and commercial 
exhibits. 

Additional information, including housing and registration 
procedures, is available from AFIPS, 210 Summit Ave., Mont- 
vale NJ 07645. (201) 391-9810. 

Chicago IL 

Papers are being solicited for the November 6, 1979, Third In- 
ternational Conference on Computer Software and Applica- 
tions— COMPSAC 79— sponsored by the IEEE Computer Soci- 
ety. For additional information, contact the general chairman: 
Dr. William Smith, Executive Director, Toll Electronic Switching 
and Operator Services Division, Bell Laboratories, Naperville IL 
60540. (312) 690-2389. 

Santa Ana CA 

Swap Meet sponsored by North Orange County Computer 
Club, Sunday, June 17, 9 am till 5 pm, Advanced Computer Prod- 
ucts—rear parking lot— 1310-B East Edinger, Santa Ana CA 
92705. Free to all buyers (open to general public). Sellers' rates, 
per parking lot space (approximately 160 sq. ft.): NOCCC Mem- 
ber, noncommercial— $2; nonmembers, noncommercial— $5; 
commercial— $10. Over 80 spaces are available— first come, 
first served. Send check to NOCCC Swap Meet, PO Box 3243, 
Orange CA 92665. Make check payable to NOCCC. Be sure to in- 
clude your name, phone number(s), rate classification, number 
of spaces. NOCCC members, include your membership number. 

For more information, contact Lorin S. Mohler, NOCCC Swap 
Meet chairman, 1391 W. Cerritos Ave. #69, Anaheim CA 92802. 
(714) 535-3339. 

Chicago IL 

The Society for Management Information Systems has an- 
nounced a "Forum on Information Resource Management" to 
be held at the Drake Hotel, Chicago, June 25-26, 1979. Major in- 
dustry spokesmen have been invited to discuss technological 
innovations in information resource management and to ad- 
dress the outlook for systems managers during the 80s. 

For further information, contact Ken Burroughs, DBD Sys- 
tems, 1500 N. Beauregard St., Alexandria VA 22311. (703) 
820-3310. 

Kenosha Wl 

University of Wisconsin— Parkside Computer Fair III, Keno- 
sha Wl, Saturday, June 2, 1979, 9:00 am to 4:00 pm. If you would 
like to participate in any way, give a call to Don Piele, UW-P 
Computer Fair III, University of Wisconsin— Parkside, Kenosha 
Wl 53141,(414) 553-2327. 






"Poly want a nomial . . . aawk. Hey, Einstein, you've got an 
error in that FOR-N EXT loop!" 



"I'm tired of your more-logical than-thou attitude!" 
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Master Charge, Visa Accepted. 
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DELIR0N1K8I 



5151 Buford Hwy. 
Atlanta GA 30340 
(404) 458-4690 





TRS-80 



TRS-80 
Add-ons 

• Floppy Drives 
Single Shugart 
or Pertec 
system 
$ 395 

• Dual Sided Floppy System 695 

• RAM Memory 9.75 

• 32K Expansion Interface 599 

• RS232 Serial I/O (simplex) 79 

• RS232 Serial I/O (duplex) 95 

PERIPHERAL PRODUCTS 

• Floppy Kit for 

SA801 (8") Floppy (S-100) 599 

• Add-on Floppy Drives 

SA800 or Pertec (8") unused . . . 469 
SA400 or Pertec (5") unused ... 285 

• Centronics 779 w/T ractors 1 1 79 

Ask for Free Product Line Catalog 

(714)979-9923 ^ m 2 

miCROCOmPUTER TECHHOLOGY ItK 

2098 S. Grand Ave., Santa Ana, CA 92705 



DIGITAL 
PLOTTER 

FEATURING THE IEEE 488 BUSS 
THE RS 232 SERIAL DATA INPUT 

INTERFACE OPTIONS 
OR DIRECT FROM ANY TTL PORT 
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BASIC AND MACHINE LISTING 
SOFTWARE FURNISHED 

KIT IS $ 19S 
ASSEMBLED- TESTED $ 249, 

WRITE FOR DETAILS TO 
•Y ENTERPRISES P.O. BOX 79( 
HUNTSVILLE , ALA. 35804 



~ HAZELTINE 1500 $1039 

CI JO EES 7 ft J CRD HAZELTINEISW $H39 

LEAR-SIEGLER 

ADM-3A(kit) $750 

ADM— 3A $850 

Lowercase. $50 
Numeric pad. $75 

HAN DUNG: Terminals add 3% for 

shipping or freight collect 
TO ORDER: Send certified check or 
M.O. For personal or 
business allow 2 weeks 

INDIANA RESIDENTS: add 4% 
AVAILABILITY, PRICES MA Y CHANGE WITHOUT NOTICE 




SOROC 120 $790 

SOROC 140 $1325 

INTERTUBE $784 

HAZELTINE 1400 $695 

HAZELTINE 1410 $CALL 

Write or call for free catalogue for 
terminals, computer systems, and 
printers. 

24 HR. ORDER SERVICE 

Ph (219) 293-4316 Mon-Sat 

a jo east njcjio 

P.O. Box 621 " M94 
Bristol, IN 46507 
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i/ Reader Service— see page 1 79 



CompuSoft™ Publishing Proudly Announces 








$1495 

(360 pages - Soft Cover) 



From the author of the highly acclaimed TRS-80 Learner's Manual comes the 
book you've been asking for! THE BASIC HANDBOOK is THE definitive 
reference and "idea" book which explains in detail the BASIC language as used 
in over 50 micros, minis and mainframes. 

Not a dictionary, not a text, it is a virtual ENCYCLOPEDIA of the BASIC 
language. Explaining all you need to know about over 250 BASIC statements, 
functions, operators and commands, it is the "missing link" needed to convert 
programs from one computer to RUN on another. 



YES, I need the BASIC Handbook! 

COMPGSOFT PUBLISHING 8643 Navajo Rd., San Diego, CA 921 19 



»^C109 



Please send 



copies of 



The BASIC Handbook. My check for 
$14.95 each + $1.35 P&H is enclosed. 
(CA Addresses add 6% tax) 

I understand my order will be shipped 
promptly and there is a 30 Day 
money-back guarantee. 



Name _ 
Address 
City 



Zip 



My computer is a 



Reader Service— see page 1 79 
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Kilobaud Classified advertisements are intended for use by persons desiring to 
buy, sell or trade used computer equipment or software. No commercial ads are ac- 
cepted. 

Two sizes of ads are available. The $5 box allows up to 5 lines of about 37 
characters per line, including spaces and punctuation. The $10 box allows up to 10 
lines. Minimize use of capital letters to save space. No special layouts allowed. Pay- 
ment is required in advance with ad copy. We cannot bill or accept credit. 

Advertising text and payment must reach us 60 days in advance of publication 
(i.e., copy for March issue, mailed in February, must be here by Jan. 1). The publisher 
reserves the right to refuse questionable or not applicable advertisements. Mail 
copy with payment to: Kilobaud Classified, Kilobaud, Peterborough NH 03458. Do 
not include any other material with your ad as it may be delayed. 



TRS-80 quality Word Processor. Helps pre- 
pare letters, memos, documents and even a 
book. Level II, $25. DOS, $35. Poi Pow, % 
Dothan St., Arlington MA 02174. 



Smoke Signal Broadcasting & SWTP 
owners: Software now available for Chief- 
tain I & II microcomputer systems & SWTP 
5" disk systems. Random accessing soft- 
ware: A/R Inven, $370; A/P, $270; P/R, 
$290; G/L, $290; F/A Inven system, $200. 
Application manuals are $20 each if pur- 
chased separately. Steve Chavez, 2920 Car- 
lisle N.E., Albuquerque NM 87110. 



TRS-80 Level II programs on cassette. 4K: 
Kaleidoscope game of Life! Three dimen- 
sional Lunar/Martian Lander! Destroy the 
Russian ICBM! 1 =$6, 2 = $1 1, 3 = $15. 16K: 
You name teams in College/Pro Football! 
Shoot down attacking Kamikazes! Battle 
Romulans with Star Trek! 1=$9, 2 = $17, 
3 = $24. R. Fitzgerald, 3338 Sheila Ln., #292, 
Dallas TX 75220. 



For Sale: TRS-80 software technical manual 
covering Level II BASIC ROM, DOS BASIC 
RAM. Documents the use of all internal sub- 
routines such as moves, floating math, I/O, 
graphics, functions (sin, exp) and more. In- 
cludes a program demonstrating their use. 
For more info, send SASE to Terry Smith, 
16327 Cloverwick, Spring TX 77373. 



H8 Owners: Save and restore disk Hies to 
and from cassette. Program tape and in- 
structions, $15. Double media disks, $7.50. 
Karl K. Sidinger, 6967 W. Rancho Dr., 
Glendale AZ 85303. 



TRS-80 Level II, 16K stock portfolio evalua- 
tion program. Keep up to date on your 
stocks, which broker to fire, etc. On tape, 
$6. R. W. Carney, 1927 S. Dewey, Bartles- 
ville OK 74003. 



TRS-80 Software: Business programs writ- 
ten in 16K Level II. Available for cassette or 
disk files. Send for list & prices. L Owens, 
Rt. 6, Box 336A, Thomasville GA 31792. 



TRS-80 Yellow Page. A free catalog of soft- 
ware & hardware. For fast delivery, TRS-80 
owners send 2 SASE envelopes and $1 . Ven- 
dors send $20 & full prod, descrip. to share 
printing costs. Features business software & 
word processing. Write to: % Dothan St., 
Arlington MA 02174. 



KISS is money making project via comp dat- 
ing for schools, clubs. TRS-80 or any string 
BASIC 16K holds 400 surveys, (net $100 + ) 
List, doc., surveys, admin, instr. for $7. D. 
Bohlke, Coggon I A 52218. 



Apple II Checkers, Tictactoe on cassette. 
Board shows all moves. Both for $10. Others. 
Send SASE for free list. Ed Dixon, Progress 
St., Florence SC 29501. 



TRS-80 16K Level II programs on tape. Stock 
portfolio evaluation, $6. Itemized income tax 
deduction records, $5. Both for $8. Dick Car- 
ney, 1927 S. Dewey, Bartlesville OK 74033. 



♦Books of computer games in BASIC. 
ENIGMAS- 1 ($8): Gone Fishing, Concen- 
tration, Starship, Craps, Slot-Machine, 
Sherlock Holmes, Tank Attack. ENIGMAS-2 
($8): Number Guess, Mortar Battle, In-Be- 
tween, Shell Game, Safari, Starship-2, Dice 
Roll, Puzzle. * Catalog and test program Frog 
Race, $1. Available in Standard BASIC, 
SWTP 8K BASIC or Radio Shack TRS-80 
BASIC. Please specify. B. Erikson, PO Box 
11099, Chicago IL 60611. 



KIM-1 Single Pass Editor Assembler. No 
add-on hardware or memory req'd. 150 lines 
off tape or 50 resident on std. KIM. add min. 
340 & 120 respectively for each K of addit'l 
memory. MOSTech mnemonics, compatible 
label/var. 18 pg documentation delivered 
immed. Super fast, flexible, efficient eco- 
nomical. $6.50 check/money order to: T. 
Davis, 1521 Riverside Dr., Rainelle WV 
25962. 



Othello — The challenging game for all ages! 
Written in SWTP BASIC. No fancy state- 
ments used. With few mods will run on any 
system, even TRS-80 Level I! Will run on 
most systems with no mods. Plays a good 
game against one player or referees for two. 
Available on cassette in SWTP format for 
$12 postpaid. Source listing only for $5; both 
for $15. Glenn Hitt, Box 149, Brightwood 
VA 22715. 



SWTP Owners: 4K memory boards, fully 
socketed, $60 each. Also KSR-33 Teletype, 
excellent condition, $325. Mike Price, 8127 
E. Fremont Ave., Englewood CO 80112. 



Sacrifice! Digital Group components: 1 34K 
system includes Z-80 CPU with keyboard, 
dual 8" floppies, printer, monitor and soft- 
ware. Also following individual items: 1 10K 
Z-80 CPU, 4 digital cassette drives with cabi- 
net, keyboard. Make offer. Call (803) 
552-5963 or write 7713 Linsley St., Charles- 
ton SC 29405. Will consider trade for other 
equipment, i.e., PET or TRS-80. 



For Sale: Used floppy disks BASF, FLEXY 
DISK I (standard 8"). Guarantee low usage: 
recorded on once and played back only once. 
$3.50 each. T. Langel, PO Box 359, Forest 
Ranch CA 95942. 



Seattle Computer Products 16K plus mem- 
ory, $350; Tarbell disk controller, $255. 
Both are new, unused, factory assembled 
and tested. Glenn Nelson, 205 Meadows 
Rd., Whiteface MT 59937. (406) 862-3854. 



You can make your TRS-80 run faster by 
speeding up the microprocessor (up to twice 
the speed). Send $25 for step by step instruc- 
tions to J. Pawloski, 10932 Palma Vista, 
Garden Grove CA 92640. 



TRS-80 Owners! Tired of endlessly thumb- 
ing through your Level II manual? Send $1 
and a self-addressed, stamped envelope and 
receive a complete (over 275 entries!!) Level 
II Manual Index. You will not believe how 
much time this will save you. Send $1 and 
SASE to Dave Rose, 3439 Harding Ave., 
Hapeville GA 30354. 



S- 100 system/components: chassis w. 20 con. 
shielded, terminated bus, $400; Merlin video 
(text, hi-res graphics, tape interface, 4K 
ROM monitor/editor/debugger), $250; 4 
MHz Z-80 CPU, $90; several static 4 MHz 
RAMs 16K, $200; 8K, $90; disk controller, 
$100; music synthesizer, $100; 9511 arith. 
support $200; I/O bd., $50; compatible disk 
software; all working. G. Lyons, 280 
Henderson St., Jersey City NJ 07302. (201) 
451-2905. 



SOL-20, DecWriter II printer, 52K, tape, ex- 
tended cassette BASIC; over $4500 for 
$3000. Fred Petran, 4745 N. 158th St., 
Brookfield WI 53005. (414) 781-3494. 



Altair 680b w/cassette + 17K RAM + 8K 
BASIC. Make offer. TRS-80 Level II payroll 
program, $15 on cassette. Moving graphics 
program, $5. Send for info. M. Engelhardt, 
274 Mainzer St., St. Paul MN 55118. (612) 
457-8911. 



Heathkit H-8 system w/24K RAM, cassette, 
H-9 terminal and factory wired H-17 dual 
floppy disk. All documentation and much 
software. Fully assembled & working, 
$2000. Also, Apple II w/48K RAM, rf con- 
verter and much software, $1100. F. 
Graham, 7342 Vista Del Monte #4, Van 
Nuys C A 91405. (213) 787-0797. 



For Sale: Technico Super System 16. TI 
TMS9900 16-bit CPU w/RS-323-C, 
EPROM prog., 2K PROM, 2K RAM and 2K 
EPROM plus additional 32K RAM. Also 
chassis, power supply, digital cassette tape 
drive and software. Factory assembled and 
tested. Only 1 year old. Asking $1600. Con- 
tact: John M. Sullivan, 721 E. Harding 
Ave., Appleton WI 54911. (414) 734-3239. 



TRS-80 Sticky Relay Problems. Instructions 
for the correct fix. For all TRS-80s, old and 
new. This one works. Send $2 to Jim Creasy, 
PO Box 722, Pottstown PA 19464. 



Service: TRS-80s and all Radio Shack equip- 
ment repaired at flat rate. Mods and memory 
installed. 16K— $99 w/90-day warranty. Ser- 
vice contracts avail. Write G. Kelch, 201 
Minta Ct., Balto. MD 21090. 



Wanted: TRS-80 or Apple II. No mail order 
— So. CA only. Also looking to buy or trade 
games on North Star Disk. Bob Semko, 8188 
Sherwood PI., Riverside CA 92504. 



Apple II Astronomer: rise and set of sun & 
moon, planetary positions, sidereal time, 
Julian date, precession, Documentation 
SASE. $15. Bruce Bohannan, 2212 Pine, 
Boulder CO 80302. 



Apple II Weaver simulates a fully functional 
loom. Drafts of up to 24 harnesses are stored 
on disk. Info SASE. Diskette with 5 samples, 
$20. B. Bohannan, 2212 Pine, Boulder CO 
80302. 



Elf-II, 8K, giant board, Tiny BASIC, power, 
cassette player, TVT-I, all documents, dual 
trace CRO, tracer, TTL tester, SWTP func- 
tion gen. and digital main frame with all (4) 
plug-ins. Plus freebies like 8 channel mx, 
Kluge boards, etc., $1000 or will split pack- 
age. Send SASE to TLK, 334 Riverside, 
Palm Beach Gardens FL 33410. 



Original PET Software! A variety of action 
games with graphics and sound effects, use- 
ful math routines, interfaces (Teletype, par- 
allel printers and telephone) and a program 
for creating, saving and playing back music. 
Send for a free catalogue today. Peter Ruetz, 
368 Albion Ave., Woodside CA 94062. 



Digital Group System: Dual Phidecks, dress 
cabinets, Hitachi CRT, DG keyboard, 34K 
RAM, lots of software. Will sell for $2200. 
Optional Select erm printer, $1475 with 
WOPROC. Irv, 14522 Acacia, Tustin CA 
92680. (714) 731-4850. 



TRS-80, 16K, Lev II, Expan. Intf. w/32K, 
one floppy dr, ed/asmblr, payroll, disk mail 
list, pers. finance, gen ledger, manuals. Paid 
over $2800— Sell $2300 + U pay 2 ship. T. 
Fritts, 4625 SE State, Bartlesvl OK 74003. 



PET: "Mill" a complex strategic board 
game from Europe, uses 8K. Board, men, 
moves, etc. on screen w/full graphics. Info, 
& game programs on cassette, $8. R. Pres- 
tien, 6278 SW 14 St., Miami FL 33144. 



Cassettes: quality G.E., leader less. 10 min., 
shipd prepaid UPS. 10 for $6; 50 for $27.50; 
100 for $50. Rudolph Nelson W1HWY, 
POB 421, Merrimack NH 03054. 



Digital Group System: 34K RAM, dual Phi- 
decks, lots of software, homebrew main- 
frame cabinet with front panel. All docu- 
mentation. This is a reliable system. Worth 
$1700, asking $1100. Larry, 3069 Copen- 
hagen, Riverside CA 92504. (714) 687-6725. 



For Sale: TRS-80 16K Level I w/CTR 21 cas- 
sette & controller, BASIC programs and Fi- 
nance pkg. incl. $850 firm. Ship UPS. J. A. 
Centko Jr., 1509 S. Vermillion St., Streator 
IL 61364. 



TRS-80 Users: Memory test for Level II, up 
to 48K. In machine language. Prints out any 
errors. Runs 16K in 3 seconds. $7.50. T. W. 
Davis, 1227 Mesa Rd., Mare Island CA 
94592. 



TRS-80 Owners — Small business software. 
Ledger posting program, gives totals by 
month, yrtd., allows printout for verifica- 
tion or account statements. Inventory con- 
trol pgrm., flexible for your needs. Check 
posting pgrm., gives totals by category, 
month & yrtd. Plus more. Send SASE for 
more details & prices. Level II 16K tape or 
disk. R. Lynne, PO Box 447, Carrollton TX 
75006. 



For Sale: Three 32K static RAM boards. 
S-100, assembled and working perfectly, 
(with 21 14s low power 250 ns) used for 300 
hours. $495 each. Also have 21 14s for $5 ea; 
4116s 150 ns, $15 ea; Dynamic NMOS 
ceramic 8K x 1 22 pin w/spec. sheets, $4 ea, 8 
for $30; and 4K x 1 dynamic 16 pin, $3 ea, 8 
for $22. Richard Smith, 3648 Madrid Dr., 
San Jose CA 95132. (408) 946-0735. 



OAE OP-80A paper-tape reader (solid 
state), 0-5000 cps, interface to any 8-bit 
parallel port, works perfectly: supplied with 
full documentation, $55 or B.O. Digital Cas- 
sette, National Multiplexer recorder model 
CC7 serial RS-232 or 20 mA loop up to 4800 
baud. Works perfectly: supplied with full 
documentation, $75 or B.O. Paul Ramos, 
PO Box 173, Woburn MA 01801. (617) 
935-3758 after 6 PM. 



F8 users: Fairchild/Veras (44-pin bus) CPU, 
4K static memory and motherboards for sale 
cheap. Some assembled & tested, some kits & 
bare boards. Documentation & hardware/ 
software manuals available. Details send 
SASE to Paul Ramos, PO Box 173, Woburn 
MA 01801 (617) 935-3758 after 6 PM. 



TRS-80 Level I, 4K: $475 with monitor & 
cassette. System is in exc. condition, com- 
plete with original cartons, manual and soft- 
ware. P. Ward, 1557 Yorktown, Detroit MI 
48236. (313) 882-8195. 



TRS-80 Software: Business programs writ- 
ten in 16K Level II. Available for cassette or 
disk files. Send for list & prices. L. Owens, 
Rt. 6, Box 336A, Thomasville GA 31792. 



Morrow 8080 CPU, I/O, MB, Video bd, 
Keybd., Sup "r" mod modulator and moni- 
tor, 16K dynamic RAM, 25 A pwr. supl., se- 
rial, par, cassette, TTL I/O: $800 FOB Red- 
ding. Joe La Londe, 481 Twin View Blvd., 
Sp. 1 17. Redding CA 96001. (916) 246-2947. 
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PET 8K ($700), 2nd cassette ($75), 2023 
printer ($800), minimal use. Package deal 
possible. Sherwin, 8176 E. Hunters Hill 
Drive, Englewood CO 801 12. 

TRS-80/L2 MathStar: DS gets closer to zap- 
ping rebels each wrong answer! $5 w /graph - 
ix. 80-Color: See-thru overlays give TRS-80 
6 colors! $1.50 Ppd. C. Simmons, 607 
SPCH, Redondo CA 90277. 

Do you have an a) PET, Apple or 6800; b) 
TRS-80; or c) North *, 8080/Z-80, CP/M or 
other micro? If so, then the Microcomputer 
Software Guide is for you! Over 100 listings 
for each letter (a, b or c) above. $2 ea.; 3 for 
$5. If you sell softwr. and want to be listed, 
send $5 + name + address + type sold to V. 
Volkman, 1131 Lakepointe, Grosse Pointe 
Park MI 48230. 



TRS-80 Telephone Dialer. Level II 16K pro- 
gram enables the computer to dial numbers 
from a directory in memory. Single-key re- 
dialing. Requires simple hardware installa- 
tion. Cassette and complete instructions, 
$12.95. J. H. Nestor, 39114 Route 303, 
Grafton OH 44044. 

For Sale: 24 Kilobaud Mags from #1, 1-77, 
through #24, 12-78. $30 includes postage. 
Send to Victor K. Chinn, 1618 Milvia St., 
Berkeley CA 94709. 

Northstar — Stop scrambling disks. Use my 
disk compacting program. Handles out of 
order directories, length & overlapping 
files unlike NS's— pays for itself— Z-80, 16K 
min., single dens. sys. only. $7 — hexdump, 
$12— disk. Jim Kane, 19 Everett St., #3, 
Cambridge MA 02138. 

For Sale: MMD-1 8080A-based micro sys- 
tem with MMD-1/M1 mem. interface board 
incl. Manuf. by E&L Instruments, costing 
$775. Incl. 1.5K RAM, EPROM monitor, 
kybd entry, Teletype compat. serial I/O, 
audio cassette interface, manuals, schemat- 
ics and software. A-l condition. First certi- 
fied check for $395 takes all. J. Hise, 67727 
SRI 3, Millersburg IN 46543. Any questions 
call (219) 642-3260. 

TRS-80 16K Level II JBLOCK— partitions 
Mem— Have up to 8 prog, in mem. at once. 
Disassembler prog— 6K— Zilog mne. Listing 
$2 each, cassette $3 extra. John B. Sweeney, 
1 Victor Dr., Albany NY 12203. 

Do you want to learn code for a ham license 
or just increase your speed and proficiency? 
My TRS-80 Level II 4K program will allow 
you to do both and the only additional 
equipment needed is a code practice oscil- 
lator! $7 for cassette listing. D. Hammer, 
29914 SW 148 Ave., Leisure City FL 33033. 
Phone (305) 248-5356. 

PLAY $$$ONOPOLY. World famous 
board game for TRS-80 16K Level II. 1 to 4 
players. Full graphics, $12.95 U.F. Racine, 
445 S. 72, Kansas City KS 66111. 

For Sale: Heath H8 w/48K, 2 ea SlO/cass. 
int.; $1975. Heath WH17 dual floppy-disk 
system; $925. Heath H9 video terminal; 
$550. Heath cass. pl/rec; $45. All factory 
tested and running — some under fac. war- 
ranty. Reason selling: I have 2 computer sys- 
tems. Buy package for $3300 or separately. 
All offers considered. Ray King, 915 El 
Rancho, Pocatello ID 83201 . (208) 237-0979. 



Digital Group Z-80 system. 32K in beauti- 
fully matched cabinets by DG. Parallel IO, 
built to handle 64K memory. Includes CRT, 
keyboard, 4 Phi Deck cass. recorders and 
note: an unused DecWriter II Printer. Up & 
running except printer. All software includ- 
ing Business BASIC & documentation. Ideal 
for all applications. Price $5000. DeGraff 
Associates, PO Box 18640, Salt Lake City 
UT 84118. Phone (801)966-1451. 

For Sale: PDP8L Minicomputer, $600. 
PDP8L with BA08 mem ext. 8K and periph. 
adapter, $1200. Checked out with DEC 
diagnositics. Certified checks only. O. 
Glaser, 508 3rd St., West Roundup MT 
59072. (406) 323-2339. 

TRS-80 SOFTWARE DIRECTORY Over 
800 programs are listed in a directory of 
TRS-80 software. Programs are listed by 
company and classification. The company 
name and address are given as well as the 
price. Over 125 companies are listed. Send $4 
to: H. DiBlasi, Box 1664, Lake Havasu AZ 
86403. 



SWTP MP-A2 CPU board with SWTBUG, 
$95. 4K RAM boards, 350 ns low power, 
$65. AC-30 cassette interface, $50. As- 
sembled, running, 1/3 less than kits. Bob 
Levine, 32 King St., New York 10014. 

TRS-80 Users — Play Monopoly against your 
Level II, 16K TRS-80. Entire board, includ- 
ing playing pieces, houses, etc., is displayed. 
Send SASE for more information, or send 
$12.95 for the program on cassette. With the 
cassette you get an instruction booklet and a 
complete listing. Steven Sanders, 47-12 Jay- 
son Avenue, Great Neck NY 1 1020. 

Imsai 8080— CPU, dual serial I/O ports, 8K 
static RAM, 11 connectors. ASR-33 Tele- 
type with paper tape rdr pnch. $1600. R. 
Levinson, 124 Nashoba Rd., Concord MA 
(617) 369-8471. 

TRS-80: TSTEP single-steps for T-BUG. 
TSTEP displays all instruction set aspects of 
CPU in before/after format as you space 
through ROM or RAM. 11.95 Super 
TLEGS, onboard 100H byte T-BUG re- 
locater! Mots T-BUG any time to any 
RAM loc. Will move TSTEP too. $9.95, 
Allen Gelder, 5914 California St., San Fran- 
cisco CA 94121. 



For Sale: Centronics #101 printer. Excellent 
condition. Guaranteed. $850. Aaron Ep- 
stein, 5437 Laurel Canyon Blvd., N. Holly- 
wood CA 91607. (213) 762-0020. 

Apple II or TI-58. Astronomy, hams, navi- 
gation. Sidereal time, H0-211, pi-net, cw 
kbd. Hard copy, $1 ea. R.A. planets — $3, 
C'stte, $6. SASE to W. Skeen, Rt. 1, Horn- 
brook CA 96044. 



For Sale — 6502 assembler program and 
hardware package to maximize the printing 
capabilities of your Diablo. So your Diablo 
will print bidirectional and at 45 cps. Com- 
plete with schematic for installation. Send 
$250 Certified Check to Wayne R. Cole, 409 
Washington Ave., Suite 714, Towson MD 
21204. Phone (301) 321-7797. 

Super Elf w/4K RAM, 8-bit I/O, RS-232, 
TTY, cassette I/O, ROM monitor, ASCII 
kybd, Tiny BASIC. $300. Jess Hillman, Box 
642, Columbus, MS 39701 . 



In the interest of accuracy and efficiency we ask that all classified ads 
please be typed, double spaced. Please do not send in ads in all caps; 
use upper and lowercase where appropriate. We generally will lower- 
case all uppercased words in the interest of space. 



For Sale: 50 pg users manual with source/ 
assembly listings for KONVERSE, HOL in- 
terpreter and compiler for 6800 systems with 
MIKBUG. Derived from FORTH, similar to 
IPS, Jan. *79, Byte. Mach. code 2.5K, rest in 
HOL for 4K total. Source file editor & DOS 
interface included in extra 1.7K. $10 pp. R. 
Yost, 1825 E. Palo Verde Dr., Phoenix AZ 
85016. 

Quality TRS-80 Programs. Business, games, 
ham radio, Monopoly, Yahtzee, many more. 
Send SASE for information and complete 
list. Sandy Stange, Box 145, Lithonia GA 
30058. 

TRS-80 Software: Sales Analysis. Games; 
"Oil Baron" (16K Level II), Slot Machine & 
more. Will program to suit needs. Specify & 
send SASE to: P. Knechtel, S. 822 Ivory #2, 
Spokane WA 99202. 



For Sale: 2 MHz 4K OSI memory board. 
Built at factory, burned in 500 hours, in 
good condition. With manual and shipping: 
$100. Everett Rubel, S.R. 90574, Fairbanks 
AK 99701. 

Make the TRS-80 do the dialing for you. 
Complete software and schematic for hard- 
ware to turn your Level II computer into a 
telephone dialer with almost unlimited ca- 
pacity. Program in BASIC for easy modifi- 
cation. Assembled hdw. available or parts. 
Program & schem. $5.50. with assembled 
unit $36. Don Hiles, 15 Maple Ct., Beards- 
town IL 62618. 



More and More! 



BARGAINS GALORE! 



CORRECTIONS 



As printed, the BASEDIT program in "An Editor for 6800 BA- 
SIC Programs" (January 1979, p. 22) sometimes resequences 
only part of a BASIC program. This happens if a GOTO state- 
ment is at the very end of a program and is not followed by the 
customary nulls or any other characters. Though this will not 
happen in normal use, it can be fixed by changing lines 03130 
and 03610 as shown. 



03130 0381 
03610 03DB 



FE 02ED SLO0P8 LDX SAvESX 
7E 0381 JMP SL00P8 



Although BASEDIT worked just fine with SWTP 8K BASIC ver- 
sion 2.0, some people have had troubles reading the BASEDIT 
output tape because there is no delay after a carriage re- 
turn/line feed, and their BASIC doesn't have enough time to 
store the line in memory. As a result, it sometimes garbles a line 
or drops it altogether. This may happen if their CPU clock speed 
is very slow or if their tape output has only one stop bit instead 
of two. 

To fix this problem, change line 01240 as shown, and insert 
the patch given here. This patch fits into the monitor RAM on 
the CPU board, but is easily relocated anywhere in memory. It 
essentially inserts an extra delay after each line of the program. 



change line 01240 to 
01240 0209 BD A050 



JSR G0SL0U 



A version of BASEDIT for the SWTP mini-disk system is avail- 
able from Lehigh Computer Works, 1 132-2 Tilghman, Allentown 
PA 18102. Cost is $10, which includes source and object code 
on a diskette, instructions, postage and handling. A Percom 
disk version is available through Percom, 318 Barnes, Garland 
TX 75042. 



A050 


36 




GOSLOU 


PSH 


A 




SAVE THE CHARACTER 


A051 


BD 


E101 




JSR 




OUTEEE 


PRINT IT 


A0S4 


32 






PUL 


A 






A0S5 


81 


OA 




CMP 


A 


(OA 


CHECK FOR LINE FEED 


A057 


26 


OE 




BNE 




EXIT 


IF NOT, EXIT 


AOS? 


FF 


A070 




STX 




SAVEX 




AOSC 


86 


05 




LDA 


A 


$05 


SET UP TIME DELAY 


A05E 


0? 




UAIT 


DEX 








A05F 


26 


FD 




BNE 




UAIT 




A061 


4A 






DEC 


A 






A062 


26 


FA 




BNE 




UAIT 




A064 


FE 


A070 




LDX 




SAVEX 




A067 


3? 




EXIT 


RTS 








A070 






SAVEX 


RMB 


2 




BASEDIT patch. 



125 




The CP/M Operating System now available 

for Radio Shack's TRS-80 



CP/M OPERATING SYSTEM 

• Editor, Assembler, Debugger, and Utilities 

• For 8080 and Z-80 Systems 

• Up to four floppy disks 

• Documentation includes: 
CP/M Features and Facilities 
CP/M Editor Manual 

CP/M Assembler Manual 

CP/M Debugger Manual 

CP/M Interface Guide 

CP/M Alteration Guide 
CP/M System Diskette and Documentation (Set 

of 6 manuals) for $150. 
CP/M Documentation (Set of 6 manuals) only 

$25. 

MAC® MACRO ASSEMBLER 

• Compatible with new Intel Macro standard 

• Complete guide to Macro Applications 
MAC Diskette and Manual for $150. 



SID® SYMBOLIC INSTRUCTION DEBUGGER 

• Symbolic memory reference 

• Built-in assembler/disassembler 
SID Diskette and Manual for $125. 

TEX® TEXT FORMATTER 

• Powerful text formatting capabilities 

• Text prepared using CP/M Editor 
TEX Diskette and Manual for $125. 

HIGH-LEVEL LANGUAGES 

• Basic 

• Fortran 

• Cobol 

• Call or write for information 
USER'S GROUP 

• 35 disks with utilities, games and 
applications 

• Call or write for information 



FMG ©DIRremTM 

P.O. Box 16020 • Fort Worth, TX 76133 • (817) 738-0251 ^F15 

CP/M is a registered trademark of Digital Research Corp. TRS-80 is a registered trademark of Radio Shack. 







- SIOQ EXPANSION 



SYSTEM from CGRS provides both a FLOPPY DISK and 
an S100 ADAPTOR for the PET! The Floppy Disk allows the Pet to 
instantly load and save programs and information. The S100 Adaptor 
allows the Pet owner to use the extensive variety of SI 00 peripheral 
boards: Memory, I/O, Voice Generators, Analog I/O, Printers, and 
even Telephone Interface Cards. 



ETJISK uses the standard IBM 3740 format, 
(read disks from other systems !) 




SYSTEM 



m MINIFLOPPY DISK DRIVE - 80 kb 
■ 

EXS100 DISK CONTROL BOARD 
DISK HOUSING- POWER SUPPLY 




PACKAGE 1 £ 799 95 

KM J - WILSERV SOFTWARE PACK 
Option 1 - Built in S100 mainframe : $95.00 

Option 2 - Software on EPROM I $60.00 
£5^1 " ->100 size p. c. board, assembeled and tested. 

DISK CONTROL BOARD Connects to the PET memory expansion port. 
% 299 95 ^ rov 'd es ° Floppy Disk Controller and 
Eprom socket, along with room for a 
complete S100 Adaptor. 

— _3 _ From WILSERV INDUSTRIES. Allows you to 

KIVI 

Save, Run, Load, and Update programs from 



SOFTWARE 



^C116 



the disk. Disk Commands, executed directly 
or from a program, use existing BASIC format 
preceeded by a special character string. 



CGRS MICROTECH 



*PET is a trademark of Commodore 



P.O. Box 
■MM welcome C2151 757 



368 Southampton, Pa. 
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KIM ANALOG INPUT 

Analog to Digital Convorslon System for the KIM Computer 



Give) trte KIM ttm ability to 
measure* and control tne world around 
it uith LiArt SYSTEMS Modules. Just flua 
trte K1MSET1 into Uie KIM to aet 16 
channels erf analog input* Screw 
terminals are provided -for each channel 
so you can hook up JowsticKs* pots- or 
whatever awopriate sensors wou have* 

Each of the 16 analog inputs* in 
the rande of O to 5*12 volts* is 
converted to a decimal number between O 
and 255 (20 millivolts per count >• 
Conversion time is 100 microsconds* 

The K1MMOO provides one user port 
as well as a DAM SYSTEMS port. 

Software is provided. 





C 



ANALOG 
MANIFOLD 
MODULE 



SENSORS 

• TEMPERATURE 

> VELOCITY 

> PRESSURE 

• ab 

• pH 

• ACCELERATION 

• HUMIDITY 

> LIGHT LEVEL 

> FLUID LEVEL 
» ETC. 



KIMSET1 

- 16 ANALOG INPUTS ■ 8 BITS ■ 100 MICROSEC 



1-AIM161 
1-KIMM00 

1 - CABLE A24 - 24 INCH INTERCONNECT CABLE 



KIM ADAPTER 1 USER PORT 
1 DAM SYSTEMS PORT 



GPIt 
MOD 



3 [ 



RS-232 



3 



GPIB (IEEE -488) 
INTERFACE MODULE 



RS-232 
INTERFACE MODULE 



VISA 

ADD 



I _ ytuyoni . MANIFOLD MODULE ■ SCREW TERMINALS 
UU1 FOR INPUTS. REFERENCE. GROUND 

1-P0W1 - POWER MODULE 

KIMSETIo for 110 VAC $209 
KIMSET1. for 230 VAC $299 

Ordar diract or contKt your local computer itora. 

CONNECTICUT microCOMPUTER , Inc. 
150 POCONO ROAD 
BROOKFIELD, CONNECTICUT 06804 ^C107 

TEL: (203) 775-9659 TWX: 710-456-0052 

AND M/C ACCEPTED - SEND ACCOUNT NUMBER, EXPIRATION DATE AND SIGN ORDER. 
S3 PER ORDER FOR SHIPPING ft HANDLING - FOREIGN ORDERS ADO 10% FOR AIR POSTAGE 



THE HIGHEST QUALITY 



FOR YOUR SYSTEM 



ONLY 
INCLUDING 



$ 5.95 Ui 



INS 



SEND CHECK AND THE 
NAME OF YOUR SYSTEM 

WE WILL SELECT THE 
RIGHT FLOPPY FOR YOU 




OITAL 

EARNING ^D54 
M)ODU\_ES CO 

RQ BOX 797 DERRY N.H 

0303B. 



Datapoint CRT Terminals 



#3360 



$299.95 

refurbished 



Fully-Assembled — Guaranteed 

• Add $15 packing 

• Shipped FOB Santa Fe Springs, Ca 90670 

• Terms: Check, Money Order or Charge 

• 30-day guarantee • Scrolling version $349.95 

Model 3360 speeds from 300-4800 Baud, nume- 
ric keypad, cursor controls, Edit, Block- 
Transmit, search modes. ASCII Keyboard with 
codeable options. Green phosphor, 24 80 ch 
lines, addressable cursor. RS232C serial 
interface. 



Expiration Date . 
Card # 



Charge on my 
B of A Card Mastercharge 



Signature. 





• BUSINESS 

• EDUCATIONAL 

• PERSONAL 

14052 East Firestone Blvd. • Santa Fe Springs, CA 90670 
(213)921-2111 • (714)739-0711 



J 



CdmpuCoueev 




COVER YOUR INVESTMENT 
Protection 
from 
Dust and Spills 

Adds that professional touch 
For TRS-80 Keyboard & cassette 
Made from durable, washable, leatherette vinyl 
for maximum protection 
Available in sky blue, tan and white 
$6.95 for keyboard, $3.95 for cassette or 
$9.95 for both, postage included 
Send check or money-order to: CompuCover 

P.O. Box 324 
C 1 22 Mary Esther, FL 32569 



NEW & IMPORTANT for TRS-80 



DIAGNOSTIC SOFTWARE 

for TRS-80 level II 

Comprehensive circuit analysis for your system 

• RAM — tests for Random Access Memory errors 

• ROM — tests for Read Only Memory errors 

• CPU — tests for errors in Processor functions 

• I/O — tests for Input/Output errors in peripheral equipment 



The one "necessity" for any TRS-80 sys- 
tem — use as preventive maintenance for de- 
tecting circuit malfunctions and as a diagnos- $ 
tic tool for pin-pointing hardware problems. 

(specify tape or disk) 



34.95 



COMPATIBLE PERIPHERALS 

EXTERNAL CALCULATOR KEYPAD 

Add calculator convenience to your TRS-80 system with a 
calculator-format keypad. 

Our keypad offers more operations than other keypads avail- 
able, and is comfortable for either right- or left-handed 
operators, as the external keypad may be placed on either side 
of your present keyboard. 

• 14 keys: double-width zero key, #'s 1-9, all for only 

, period, enter. $7Q Ck^\ 

• 3 foot flexible multi-wire connector. m wbww 
^V19 (ready to install into keyboard) 



Folcroft Industrial Park • Folcroft, PA 1 9032 •(215)461 -5300 

CJL CO Tp MORE DA TA PER DOLLUIflaBHHHHHHaHaflaBBHaHaaBBaBaaa^ 
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KIMSI 



' 4 




The KIM to S-100 bus 
Interface/Motherboard 

• Combines the power of the 6502 with the flexibility of 

the S-100 bus 

• Attaches to any unmodified KIM 

• Complete interface logic and fully buffered motherboard 

in one unit 

• On -board regulation of power for KIM 

• Eight slots of S-100 compatibility for additional RAM, 

Video and I/O boards, PROM Programmers, Speech 
processors . . . 

• Includes all parts, sockets for ICs, one 100 pin connector, 

and full Assembly/Operating documentation 

♦ Kit $125, Assembled $165 

♦ All units shipped from stock 

FORETHOUGHT PRODUCTS 

87070 Dukhobar Rd. #H 
Eugene, OR 97402 (503) 485-8575 





Tsrantc & Associates 

is setting the standards for quality in innovative 

Small Business Software 



TARANTO & ASSOCIATES provides a complete spec- 
trum of quality, in-depth software specifically directed 
to the small business segment. Our uniquely devel- 
oped, sophisticated keyed accessing and sorting tech- 
niques provide major system capabilities at the most 
practical of levels ... at the most economical of 
costs. As the incredible market for personal and 
small business computers expands, you will find 
TARANTO & ASSOCIATES at the forefront of inno- 
vative programming. 

TRS-80 conversions of 
OSBORNE & ASSOCIATES systems: 



ACCOUNTS PAYABLE 
ACCOUNTS RECEIVABLE 
GENERAL LEDGER 
PAYROLL 



$99.95 EACH 
ON DISKETTE 



Add $3.00 per order for shipping, handling. 6% sales tax in 
California. Mastercharge, Visa accepted. 

Dealer inquiries Invited. 



SirUsscciates 

P.O. Box 6073 
San Rafael, CA 94903 
(415) 472-1415 




The 1979 Atlanta HamFestival 

and 

Georgia State ARRL Convention 

June 16-17, 1979 

Downtown Atlanta Marriott Hotel 

• GIANT covered Fleamarket/Swapshop! • 140 Major Exhibits! 

• More than 25 Forums/Meetings! • Special MICROPROCESSOR Section! 

• FCC Exams! • Programs for Ladies & Children! 

• Parking for thousands of cars! • Activities Galore! 

Registration: $3 per person IN ADVANCE, $4 at the door 

Children FREE! 

If you do not receive a Preregistration Packet by May 1st, write: 

Atlanta HamFestival 1979 

100 Woodlawn Drive 
Marietta, Georgia 30067 

Hotel Rates: $32 per day single OR double! 
Write for Hotel Reservations to: 
Marriott Hotel • Courtland at International Blvd. • Atlanta, GA 30303 
or phone: Area 404/659-6500 and hurry, hurry, hurry! 

THE BEST HAMFEST IN THE WORLD! 
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PET 2001 — 32K 




PROUDLY ANNOUNCES THE NEWEST 
PET MICROCOMPUTERS BY COMMODORE! 

The PET™ is now a truly sophisticated 

Business System with the 
announcement of these Peripherals. 



The PET", mccxpofaled with the Floppy Disk and Pnntef 
makes an ideal business system for most professional 
and specialized fields medicine law. dental, research, 
engineering, toolmaking. printing, education, energy con- 
servation etc The PET'* Business System as a 
management tool delivers information to all levels of 
Business, previously attainable only with equipment 
many times more expensive The PE T '" Business 
System is one of the most cost efficient business tools 



today It offers a wide range of applications from logging 
management strategy in maior corporations to organizing 
accounts and inventory control ol small businesses Here 
are |ust a tew of the cost-saving uses in the corporation 
professional office or small business stock control 
purchasing, forecasting, manufacturing costing, customer 
records, mailing lists etc The PET'" Floppy Disk and 
Printer a compatible business system at a reasonable 
price — Take a closer look at these Peripherals 



PET 





PRODUCT 

PET 2001 — 4K* 
PET 2001— 8K # 

PET 2001— 16KLARGE 
PET 2001— 32KLARGE 
PET 2041 

PET 2022 PRINTER 
PET 2023 
PET 2040 

8 K RETROFIT ROM 



DESCRIPTION 

4K RAM 
8K RAM 
keys 16K RAM 
keys 32K RAM 
SINGLE FLOPPY 
TRACTOR/ROLL 

ROLL FEED 
DUAL FLOPPY 

KIT 



PRICE 



AVAILABILITY 



$ 
$ 
$ 
$1 
$ 
$ 
$ 
$1 
$ 

THESE UNITS INCLUDE THE C2N CASSETTE AND SMALL 
KEYBOARD UNITS DO NOT INCLUDE A BUILT IN CASSETTE- 



595 
795 
995 
195 
595 
995 
850 
095 
50 



IMM 
IMM 
IMM 

IMM 
JULY- 
JULY- 
JULY 
IMM 
IMM 



KEYBOARD THE 
-ORDER C2N 



EDIATE 
EDIATE 
EDIATE 
EDIATE 
AUGUSTI 
AUGUST 

august! 

EDIATE 
EDIATE 

FULL SIZEI 



LARGE TYPEWRITER KEYBOARDS NOW AVAILABLE! 



NEECO IS NOW ACCEPTING $25 DEPOSITS ON THE SYSTEM COMPO- 
NENTS OF YOUR CHOICE! PURCHASE ORDERS ARE ACCEPTED INI 
LIEU OF DEPOSITS. NEECO IS A FULL COSTOMER SERVICE ORIENTED| 
COMPANY. PLEASE CALL FOR ADDITIONAL INFORMATION 



THE NEW commodore PET PERIPHERALS! 




NEW IBM SELECTRIC II 

TYPEWRITERS FOR PET! 
(BRAND NEW IBM II) 



1 




PET 














1 




! 






fje co» I'm norioro 


PET 1 


■ 


1 



2040 



2022 



PLUG COMPATIBLE VIA USER| 
PORT! WORD PROCESSING 
SOFTWARE AVAILABLE 
FROM NEECO. CALL FOR 
INFO! IBM FOR PET $1995. 



Dual Drive Floppy Disk Tractor Feed Printer 



The Dual Drive Floppy is the latest in Disk technology 
with extremely large storage capability and excellent file 
management. As the Commodore disk is an "Intelligent " 
peripheral, it uses none of the RAM (user) memory of the 
PET™ The Floppy Disk operating system used with the 
PET™ computer enables a program to read or write data 
in the background while simultaneously transferring data 
over the IEEE to the PET™. The Floppy Disk is a reliable 
low cost unit, and is convenient for high speed data 
transfer. Due tc the latest technological advances 
incorporated in this disk, a total of 360K bytes are avail- 
able in the two standard 5V4" disks, without the problems 
of double tracking or double density. This is achieved by 
the use of two microprocessors and fifteen memory I.C.s 
built into the disk unit. Only two connections are neces- 
sary — an A/C cord and PET™ interface cord. 

IMMEDIATE DELIVERY 

NEW ENGLAND AREA SUB-DEALERSHIP INQUIRIES INVITED! 



The Tractor Feed Printer is a high specification printer 
that can print onto paper (multiple copies) all the PET™ 
characters — letters (upper and lower case), numbers 
and graphics available in the PET™. The tractor feed 
capability has the advantage of accepting mailing labels, 
using standard preprinted forms (customized), cheque 
printing for salaries, payables, etc. Again, the only con- 
nections required are an A/C cord and PET™ connecting 
cord. The PET™ is programmable, allowing the printer to 
format print for: width, decimal position, leading and 
trailing zero's, left m^gin justified, lines per page, etc. 
It accepts 8V?" paper giving up to four copies. Bidirec- 
tional printing enables increased speed of printing. 




$99 95 

C2N SECOND CASSETTE 



NEECO NOW OFFERS A FULL SIX MONTH WARRANTY ON ALL PETS SOLD BY NEECO! FEEL FREE TO CALL US FOR THE 
LATEST INFORMATION ON THE NEW PET PERIPHERALS. REMEMBER, A $25 DEPOSIT (OR A PURCHASE ORDER) WILL 
BACKORDER AND HOLD ANY SYSTEM COMPONENT OF YOUR CHOICEI-WHY NOT BUY FROM THE BEST! — NEECO OF- 
FERS THE BEST IN CUSTOMER SERVICE! -NEECO OFFERS COMPLETE SOFTWARE (COMMERCIAL & CONSUMER) SUP- 
PORT'-MANY PACKAGES AVAILABLE! CALL FOR MORE INFO! — ARE YOU ON OUR MAILING LIST? 



NEW ENGLAND ELECTRONICS CO., INC. 

679 HIGHLAND AVE., NEEDHAM, MASS. 02194 

„ MON.-FRI. 9:30-5:30 
N12 



(617) 449-1760 

MASTER CHARGE/VISA ACCEPTED 
TELEX 951021 



NEECO 
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SOFTWARE <FROM AO SERVICE 




MACHINE LANGUAGE 
PROGRAMS 

ISO Disassembler— $ 1 4.95. Displays 
hexadecimal, ASCII, and symbolic instructions. 
Code reassembled using Editor/Assembler Re- 
quires: Level II 

Monitor #3— $39.95 A machine language 
monitor program for the TRS-80. Available com- 
mands in the Monitor #3 include: Find, Edit, Un- 
load, Relocate, ASCII, Hex, and Symbolic Dump, 
Binary Math, Load, Punch, Identify, and Dump 
symbolic listing to cassette (will load into the 
EDITOR/ ASSEMBLER for reassembly) RE 
QUIRES: Level H, 16K RAM Available on disk or 
cassette 

OB|ECT CODE RELOCATES — $ I 5.95 

Object code relocater is designed to relocate 
machine language programs that were written 
too far down in memory to be used with the Ra 
dio Shack disk drive system. This program per- 
manently moves most of Radio Shack's ma- 
chine language programs into higher area of 
memory, thus enabling the program to reside in 
memory along with DOS and DISK BASIC The 
user does not have to reload the relocated pro- 
gram each time it is used as it can be permanent- 
ly moved high enough to escape the disk sys- 
tem 




Selector III— $345.00 Large data base 
management system including these sub-pro- 
grams: Sales Activity. Inventory, Accounts Pay- 
able, Accounts Receivable, Name/Address (Ap- 
pointments/Events), Client/patient file, Check/ 
Expense Register, Library These programs re- 
quire CP/M and C BASIC. 

Finally, true CP/M for the TRS-80. All 

CP/M software from Microsoft has been con- 
verted to run with CP/M on the TRS-80 Only 
$145.00. 



Memory 16. 32 & 48K RAM kits Keyboard & In- 
terface Prices start at $99 95 

779 Centronics Tractor Feed Printer— 
$1100.00 

701 Centronics Tractor Feed Printer— 
$1549 95 

SA 400 Shugart Disk Drives; Pertec 
Disk Drives Each $399 00; 2 for $785 00-buy 
two and get cable free! 

1 9 Key Hex Numerical Key Pad 2 version 
—$69.95; programmable— $99 95 

ALL HARDWARE 
WARRANTED 
FOR 90 DAYS 



AUTOMATED COMPUTER 
SOFTWARE SERVICE 

2208 Dearborn Drive 
Nashville TN 37214 



BUSINESS 
PROGRAMS 



Data Base Management No. 1 — 
$89.95 A complete DBM program. Employs 
five commands: Find. Add, Change, Video and 
Print. Requires: Level II Disk BASIC and one disk 
drive, 16K RAM. 

Inventory for Very Small Business — 
$49.95 Uses sequential files on disk to store 
inventory Commands include: Check for item. 
Change item information, Add new items, and 
Print inventory. Requires: Level II Disk BASIC 
and one disk drive, 16K RAM. 

Medium Size Business Inventory — 
complete $250.00 — 4000 or more items 
and fully automatic, updates all files from one 
entry NOT JUNK! Requires: 48K and 4 disk 
drives. 



Note: All programs on cassette unless noted 
For disk, please specify and add $5.50 to 
order or send a diskette. All orders shipped 
same day. All programs guaranteed to RUN 
MASTER CHARGE & VISA WELCOME. 



(615) 883-8845 
(615) 885-1688 



^ A75 




^/A«3S 3 V5 



ElOlElMElBlEialS 
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electronic calculators 

LIST HAM NET TEXAS INSTRUMENTS ELECTRONIC CALCULA TORS 

$299.95 $269.95 T.I. -59, 960 STEP PROGRAMMABLE SCIENTIFIC 

1 24.95 1 1 2.48 T.I.-58, 480 STEP PROGRAMMABLE SCIENTIFIC 

»• 83.98 T. 1 . 57, 1 80 STEP PROGRAMMABLE SCIENTIFIC 

49 95 44 95 T.1. 55, 32 STEP PROGRAMMABLE SCIENTIFIC 

".95 T.I. PROGRAMMER, CONVERTS DECIMAL OCTAL HEX 

•••»* B2.95 T.I. MBA, SUPER PROGRAMMED FINANCIAL 

LIST HEWLETT-PACKARD ELECTRONIC CALCULA TORS 

$750.00 $675.00 H.P. 97, 224 STEP PROG SCIENTIFIC PRINT VISUAL 

480.00 408.00 H.P.-67, 224 STEP PROG SCIENTIFIC 

278.00 247.80 H.P.- 1 9C, 96 STEP PROG SCIENTIFIC PRINT/VISUAL 

1 73.00 1 87.80 H.P.-29C. 96 STEP PROG SCIENTIFIC 

1 75.00 1 57.50 H.P.-1 BASIC HAND HELO PRINTER VISUAL 

325.00 292.50 H.P. 91 , PREPROGRAMMED SCIENTIFIC PRINT VISUAL 

1 00.00 60.00 H.P.-33E, 48 STEP PROG SCIENTIFIC 

60.00 72.00 H.P.-32E, PREPROGRAMMED SCIENTIFIC WITH STAT 

60.00 84.00 H.P.-31 E, PREPROGRAMMED SCIENTIFIC 

495.00 445.50 H.P.-92. PREPROGRAMMED FINANCIAL PRINT VISUAL 

1 20.00 1 06.00 H.P. 38E STEP PROGRAMMABLE SUPER FINANCIAL 

78.00 67.80 H.P.-37E, PREPROGRAMMED FINANCIAL 

WE STOCK ALL HEWLETT-PACKARD CALCULATOR SOFWARE AND ACCESSORIES 



SEND ME THE CALCULATOR(S) INDICATED BELOW, COMPLETE WITH INCLUDED AC- 
CESSORIES, INSTRUCTIONS, AND MANUFACTURERS WARRANTY. I UNDERSTAND 
THAT IF I AM NOT COMPLETELY SATISFIED, I MAY RETURN IT WITHIN 10 DAYS FOR A 
COMPLETE REFUND (LESS SHIPPING). 



MODEL(S). 



.QUANTITY 



AMOUNT ENCLOSED $ 



WE HONOR 



VISA 



.MASTERCHARGE 



MONEY ORDERS 



COD 



ADD $2.00 FOR POSTAGE AND HANDLING. PLEASE ALLOW 10 DAYS FROM DATE OF 
RECEIPT OF ORDER FOR DELIVERY. TEXAS RESIDENTS ADD 5% SALES TAX. 



CARD NUMBER 

FULL NAME 

STREET 



.EXPIRATION DATE 

CALL 

CITY STATE. 



ZIP 



MORE LITERATURE MODEL(S) 



DEALER INQUIRIES INVITED* 



i^H26 



Hartwdfe 
Office Wwld, Inc. 



MAIL TO: 6810 LARKWOOD 
HOUSTON, TEX 77074 
ATTN: STEVE, WA50EN 
PHONE: A.C. (713) 777-2673 



m 



SPECIAI 
PROMOTION 

Radio /hadt 






SAVE 10%, 15% 
or more on Compu- 
ters, Peripherals, 
Software and ALL other 
fine Radio Shack® 
Products. 

NO TAXES on out-of- 
state shipments! 
FREE delivery available 
on most orders! 
WARRANTIES will be 
honored by your 
local Radio Shack® 
Store. 



Offered 
Exclusively by 

Radio /haeR 

AUTHORIZED SALES CENTER i^fc^ 

512-585-2765 
1117 Conway 

Mission, Texas 78572 




VISA 
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use TRcopy tssfi 

WITH YOUR LEVEL II TRS-80* 

TRcopy is a cassette tape copying system that lets 
you SEE what your computer is reading. 

COPY ANY CASSETTE TAPE** 

With the TRcopy system you can copy any TRS- 
80 Level II cassette tape whether it is coded in 
Basic or in machine language. You can also copy 
data created by programs and you can copy assem- 
bler listings. 

YOU CAN SEE THE DATA 

As the tape is being loaded, you can SEE the 
actual data byte-for-byte from the beginning to the 
end of the program. Up to 320 bytes are displayed 
at one time. ASCII characters are displayed on the 
first line and hexadecimal code is displayed on the 
following two lines. Data is displayed exactly as it 
is input including memory locations and check sums. 

IDENTIFY PROGRAMS 

With TRcopy you can identify programs on cas- 
sette tapes without written documentation because 
you can SEE the filename. If you forget to label a 
tape, you can use TRcopy to display the tape contents 
and identify the cassette. 

VERIFY CASSETTE TAPES 

With TRcopy you can verify both the original tape 
and the tape copies. You can make certain that your 
machine reads the original tape correctly and that it 
makes byte-for-byte copies. TRcopy also counts as 
it reads giving you the exact length of the data. 

MAKE BACKUPS FOR YOUR PROGRAMS 

Now you can make backup copies of your valuable 
programs. Many times a cassette that you make will 
load better than one that is mass produced. The 
original can then be kept as a backup in case the 
copy is damaged. 

MAKE COPIES OF YOUR SOFTWARE 

If you are in the software business you can use 
TRcopy to make tested copies of your programs for 
sales distribution. TRcopy produces machine lan- 
guage tapes that are more efficient than those pro- 
duced by the assembler itself. 

RECOVER FAULTY DATA 

With TRcopy you can experiment with the volume 
and level controls and you can SEE what the computer 
is reading — even if your computer will not read the 
data through normal read instructions! In this way it 
is possible to read and copy faulty tapes by adjusting 
the volume control until you SEE that the data is 
input properly. 

SIMPLE - FASCINATING - FUN 

TRcopy is not only a practical utility program.lt 
is also a fascinating graphics program that lets you 
SEE, for the first time, cassette data as your com- 
puter is reading it. And it's as simple as 1-2-3. 
Just load, verify and copy. You will now be able to 
use cassette tapes with confidence knowing that 
TRcopy is there when you need it. 

The TRcopy system is a machine language program 
with documentation explaining tape leaders, sync 
bytes, check sums and other formatting conventions. 
With the TRcopy system, you can SEE what you are 
doing! 



TRcopy System Including 
Cassette Tape and Documentation 
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Featuring 



RCA 



1802 

COSMAC CPU 

Own a powerful home computer system, starting for just $99 95- a price that 
gets you up and running the very first night. . with your own TV for a video 
display. $99.95 ELF II includes RCA 1802 8 bit microprocessor addressable to 64k 
bytes with DMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard, 
two digit hex output display, stable crystal clock for timing purposes, RCA 1861 
video IC to display your programs on any video monitor or TV screen and 5 slot 
plug m expansion bus Hess connectors) to expand ELF II into a giant! 

ELF II Explodes Into A Giant! 

Master ELF li s $99.95 capabilities, then expand with GIANT BOARD . . . 
KLUGE BOARD. . 4k RAM BOARDS TINY BASIC ASCII KEYBOARD 
LIGHT PEN ELF BUG MONITOR COLOR GRAPHICS b MUSIC SYSTEM. . 
TEXT EDITOR ASSEMBLER DISASSEMBLER VIDEO DISPLAY BOARD 

. and- 

More Breakthroughs Coming Soon! 

Soon to be introduced: ELF II special application kits that give you the hard 
ware and software you need to use ELF II for specialized purposes such as a 
telephone dialer industrial controller home photography security sys 
tern police alert motor controller. . station output monitor on a conveyor 
belt assembly line . and some new, super fantastic games! 

Also coming soon: PROM Programmer. AD, DA Converter Controller 
Board and more! Unlike some heavily advertised hobby computers, ELF II 
doesn't limit you to pre recorded programs. With ELF II you learn computing 
from the ground up from machine language to assembly language to BASIC 
... in quick, clear and easy steps. ELF II is a powerful computing tool, but one 
that you can master with the same ease you once mastered a slide rule or 
pocket calculator. 

Master This Computer In A Flash! 

Regardless of how minimal your computer background is now, you can learn 
to program an ELF II in almost no time at all. Our Short Course On Micropro 
cessor b Computer Programming -written in non technical language-guides you 
through each of the RCA COSMAC 1802 s capabilities, so you'll understand 
everything ELF II can do . . . and how to get ELF II to do it! Don't worry if you've 
been stumped by computer books before. The Short Course represents a major 
advance in literary clarity in the computer field. You don't have to be a computer 
engineer in order to understand it. Keyed to ELF II, it's loaded with "hands on" 
illustrations. When you're finished with the Short Course, neither ELF II nor the 
RCA 1802 will hold any mysteries for you. 

In fact, not only will you now be able to use a personal computer creatively, 
you'll also be able to read magazines such as BYTE. . INTERFACE AGE POPU 
LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the 
articles. And, you'll understand how to expand ELF II to give you the exact 
capabilities you need! 

If you work with large computers, ELF II and the Short Course will help you 
understand what they're doing. 

Get Started For Just $99.95, Complete! 

$99.95 ELF II includes all the hardware and software you need to start writing 
and running programs at home, displaying «ideo graphics on your TV screen and 
designing circuits using a microprocessor -the very first night-even if you've 
never used a computer before. 

ELF II connects directly to the video input of your TV set, without any addi 
tional hardware. Or, with an $8.95 RF modulator (see coupon below), you can 
connect ELF II to your TV's antenna terminals instead. 

ELF II has been designed to play all the video games you want, including a 
fascinating new target/missile gun game that was developed specifically for ELF 
II. But games are only the icing on the cake. The real value of ELF II is that it 
gives you a chance to write machine language programs-and machine language 
is the fundamental language of all computers. Of course, machine language is 
only a starting point. You can also program ELF II with assembly language and 
tiny BASIC. But ELF M s machine language capability gives you a chance to 
develop a working knowledge of computers that you can't get from running only 



Write and run programs- the 
very first night -even if you've 
never used a computer before! 

You're up and running with video graphics for just $99 95 — 
then use low cost add-ons to create your own personal system 
that rivals home computers sold for 5-times ELF li s low price! 

pre recorded tape cassettes. 

ELF II Gives You The Power To Make Things Happen! 

Expanded, ELF II can give you more power to make things happen in the real 
world than heavily advertised home computers that sell for a lot more money. 
Thanks to an ongoing committment to develop the RCA 1802 for home computer 
use, the ELF II products-being introduced by Netronics-keep you right on the 
outer fringe of today's small computer technology. It's a perfect computer for 
engineering, business, industrial, scientific and personal applications. 

Plug in the GIANT BOARD to record and play back programs, edit and 
debug programs, communicate with remote devices and make things happen in 
the outside world. Add Kluge (prototyping) Board and you can use ELF II to 
solve special problems such as operating a complex alarm system or controlling 
a printing press. Add 4k RAM Boards to write longer programs, store more 
information and solve more sophisticated problems. 

ELF II add ons already include the ELF II Light Pen and the amazing ELF-BUG 
Monitor-two extremely recent breakthroughs that have not yet been duplicated 
by any other manufacturer. 

The ELF BUG Monitor lets you debug programs with lightening speed because 
the key to debugging is to know what's inside the registers of the microproces 
sor. And, with the ELF BUG Monitor, instead of single stepping through your 
programs, you can now display the entire contents of the registers on your TV 
screen. You find out immediately what's going on and can make any necessary 
changes. 

The incredible ELF II Light Pen lets you write or draw anything you want on a 
TV screen with just a wave of the "magic wand." Netromcs has also introduced 
the ELF II Color Graphics b Music System -more breakthroughs that ELF II 
owners wete the first to enjoy! 

ELF II Tiny BASIC 

Ultimately, ELF II understands only machine language-the fundamental coding 
required by all computers. But, to simplify your relationship with ELF II, we've 
introduced an ELF II Tiny BASIC that makes communicating with ELF II a 
breeze. 

Tiny BASIC saves you the time of having to code your individual instructions in 
machine language for ELF II. Instead, you simply type instructions on a keyboard 
-PRINT, RUN, LOAD, ETC. Your Tiny BASIC program automatically translates 
them into machine language for ELF II. Then it translates ELF M s output back 
into simple words and symbols for you. 

Now Available! Text Editor, Assembler, 
Disassembler And A New Video Display Board! 

The Text Editor gives you word processing ability and the ability to edit 
programs or text while it is displayed on your video monitor. Lines and charac 
ters may be quickly inserted, deleted or changed. Add a printer and ELF II can 
type letters for you-error free-plus print names and addresses from your 
mailing list! 

ELF M s Assembler translates assembly language programs into hexidecimal 
machine code for ELF II use. The Assembler features mnemonic abbreviations 
rather than numerics so that the instructions on your programs are easier to 
read-this is a big help in catching errors. 

ELF M s Disassembler takes machine code programs and produces assembly 
language source listings. This helps you understand the programs you are 
working with and improve them when required. 

The new ELF II Video Display Board lets you generate a sharp, professional 
32 or 64 character by 16 line upper and lower case display on your TV screen or 
video monitor-dramatically improving your unexpanded $99.95 ELF II. When you 
get into longer programs, the Video Display Board is a real blessing! 

Ask Not What Your Computer Can Do 
But WHAT CAN IT DO FOR YOU? 

Don't be trapped into buying an expensive dinosaur, simply because you 
can afford it. ELF II is more advanced and more fun to use than big name 
computers that cost a lot more money. With ELF II you learn to write and 
run your own programs. You're not just a keypunch operator. No matter 
what your interests are, ELF II is the fastest way to get into computers. 
Order from the coupon below' 




Netronics R&D Ltd., Dept KB-6 

333 Litchfield Road, New Milford, CT 06776 

Yes! I want my own computer! Please rush me— 

□ RCA COSMAC ELF II 
kit at $99 95 plus $3 postage and 
(requires 6 3 to 8 volt AC power 



PHONE ORDERS ACCEPTED! 
Call (203) 354-9375 



handling 

supply) 

□ Power Supply (required) $4 95 postpaid 

□ RCA 180? User s Manual $5 postpaid 

□ Tom Pittman s Short Course On Microprocessor & Computer 
Programming tenches you |usl about everything there is to know 
about ELF II or any RCA 1802 computer Written in non technical 

ALSO AVAILABLE FOR ELF II 



language, it s a learning breakthrough tor engineers and laymen 
alike $5 postpaid 

□ Deluxe Metal Cabinet with plexiglas dust cover tor ELF II 
$29 95 plus $2 50 p&h 

□ I am also enclosing payment (including postage & handling) tor 
the items checked below' 

□ I want my ELF II wired and tested with power supply. RCA 
180? User s Manual and Short Course— all tor |ust $149 95 plus 
S3 p&h 



Total Enclosed S 

(Conn res add lax) 

CHARGE IT! Exp Date 

□ Visa □ Master Charge 

(Bank # ) 



Account # 



□ GIANT BOARD™ kit with cassette I/O RS 232 
C/TTY I/O 8 bit P I/O decoders tor 14 separate I/O 
instructions and a system monitor /editor $39 95 plus 
$2 p&h 

□ Kluge (Prototype) Board accepts up to 36 IC s 
$17.00 plus $1 p&h 

□ 4k Static RAM kit. Addressable to any 4k page to 
64k $89 95 plus $3 p&h 

□ Gold plated 86-pin connectors (one required tor each 
plug in board) $5.70 ea postpaid 

□ Expansion Power Supply (required when adding 4k 
RAMI $34.95 plus $2 p&h 

□ Professional ASCII Keyboard kit with 128 ASCII 
upper /lower case set 96 printable characters onboard 
regulator parity logic selection and choice ot 4 hand 
shaking signals to mate with almost any computer 
$64 95 plus $2 p&h 

□ Deluxe metal cabinet tor ASCII Keyboard. $19 95 

plus $2 50 p&h 

□ Video Display Board kit lets you generate a sharp, 
protessional 32 or 64 character by 16 line upper and 
lower case display on your tv screen or video monitor- 
dramatically improving your unexpanded $99 95 ELF II 

(Fits inside ASCII Keyboard cabinet ) $89.95 
■Lia^^plus $2 p&h 

11^5^ □ ELF II Tiny BASIC on cassette tape Com 
J^Yv nunds include S AVE I PAD ♦ x - (i 



26 variables A Z LET. IF/THEN INPUT PRINT GO TO 
GO SUB RETURN END. REM. CLEAR LIST RUN 
PLOT PEEK POKE Comes tully documented and in 
eludes alphanumeric generator required to display 
alphanumeric characters directly on your tv screen with 
out additional hardware Also plays tick tack toe plus a 
drawing game that uses ELF II s hex keyboard as a |oy 
stick 4k memory required $14.95 postpaid 

□ Tom Pittman s Short Course on Tiny Basic tor ELF II 
$5 postpaid 

□ ELF-BUG™ Deluxe System Monitor on cassette 
tape Allows displaying the contents ot all registers on 
your Iv at any point in your program Also displays 24 
bytes ot memory with full addresses blinking cursor 
and auto scrolling A must tor the serious programmer 1 
$14.95 postpaid 

□ Text Editor on cassette tape gives you the ability to 
insert delete or edit lines and words trom your programs 
while they are displayed on your video monitor (Add 
printer and you can use ELF II to type error tree letters 
plus insert names and addresses trom your mailing list ) 
$19 95 postpaid 

□ Assembler on cassette tape translates assembly 
language programs into hexidecimal machine code tor 
ELF II use Mnemonic abbreviations tor instructions 
(rather than numerics) make programs easier to read 
and help prevent errors $19 95 postpaid 

□ Disassembler on cassette tape takes machine code 



programs and produces assembly language source list 
ings to help you understand and improve your programs 
$19.95 on cassette tape 

SAVE $9 90 Text Editor Assembler & Disassembler 
purchased together only $49 95* (Require Video Dis 
play Board plus 4k memory ) 

□ ELF II Light Pen. assembled & tested $7 95 plus $1 
p&h 

□ ELF II Color Graphics & Music System Board k if 

$49 95 plus $2 p&h 

□ ELF II connects directly to the video input ot your tv 
set without additional hardware To connect ELF II to 
your antenna terminals instead order RF Modulator 
$8 95 postpaid 

Coming Soon: A D D A Converter Controller Board 
and more 1 

Print 

Name 



Address 



City 



State Zip I 

DEALER INQUIRIES INVITED _ J 



n- 1 Ky J post 

Orders accompanied by money order ^ PAID 

or cashier's check mailed same day. 

Orders paid by other check shipped in 14 days. No COD's. Return 
within tO days For a full refund if you ore not satisfied. 

'TRS-80 is a trademark **You cannot copy »he 

of the Tandy Corporation. TRcopy .cassette 

ORDER FROM 

Data/Print 

DEPT. KB. BOX 903, FARGO. AID. 58107 
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Announcing . . . 

Small Busi 
Computers 

Magazine 

The magazine for 
users and potential users 
of small business computer 
products and services 





r 



< r 




Small Business Computers Magazine (SBC) is the monthly magazine for businessmen who are in 
the process of purchasing or installing their first computers. It is the bridge between the world of 
business and the world of small computers. 

Small Business Computers Magazine is a practical how-to publication . . . written in non-technical 
language . . . and stressing business applications for small computer systems. Each monthly issue 
includes: 

FEATURE SURVEY REPORTS on particular areas of current interest, such as Software Packages 
for Small Business Applications, Small Manufacturing Systems, Inventory Control Systems, Micro- 
computer Business Applications, and so on. 

APPLICATION STORIES: Real-life examples of computer applications in the small business en- 
vironment — articles which stress computer capabilities and benefits, and what to watch for when 
purchasing and installing a computer. 

COMPUTER PROFILES: Spotlight reviews of new computer systems for the small businessman. 

IDEAS AND INNOVATIONS: Helpful items which enable more effective utilization of small busi- 
ness systems. 

INFORMATIVE ADVERTISING: The leading mini and microcomputer companies are regular 
advertisers, and Small Business Computers Magazine is a showcase of small systems for the busi- 
nessman. 



SPECIAL 

CHARTER 

SUBSCRIPTION 

$9 for 12 
monthly issues 



Receive the next 12 issues of Small Business Computers Magazine 
at 50% off the cover price by entering your charter subscription today. 
Send your check along with the coupon to: 

SMALL BUSINESS COMPUTERS 
Magazine 

33 Watchung Plaza • Montclair, NJ 07042 






r 



| SMALL BUSINESS COMPUTERS Magazine ^ S69 

| 33 Watchung Plaza • Montclair, NJ 07042 

□ YES. Enter my charter subscription at the l / 2 -pr\ce cost of $9 for 
12 monthly issues. 

□ Check enclosed. □ Bill me. 

B Name 

B Organization 

I Address \ 

B City/State 



KB-67 



1 



Zip. 



Small Business Computers Magazine June 1978 
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JPC 

PRODUCTS 



SUPPORTING 

6800 

COMPUTERS 
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High Performance Cassette Interface 

• FAST - 4800 Baud Loads 4K in 8 Seconds! 

• RELIABLE - Error Rate Less Than 1 in 10* Bytes. 

• CONVENIENT - Plugs Directly Into The SWTPC. 

• PLUS - A Fully Buffered 8 Bit Output Port Provided. 

• LOW COST - $49.95 For Complete Kit. 

• OPTIONAL - CFM/3 File Manager. 

Manual Er Listing $19.95 
(For Cassette Add) $ 6.95 

TERMS: CASH, MC or VISA; Shipping & Handling $2.00 

JPC PRODUCTS CO. - 

P.O. Box 5615, Albuquerque, N. M. 87185 
Order Phone (505) 294-4623 
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TRS-80 " 

TRS-80 is a product of Radio Shack. A Tandy Corporation 




Level II-4K — $628. 
Level 11-1 6K — $669. 
Exponsion Interfoce $269. 

DISCOUNT PRICES 

* * + * * MAIL ORDER ONLY* **** 

HAZELTINE 1400 TERMINAL 
SPECIAL 649.49! 

VERBATIM DISKS BOX OF 10 

SOFT IOX $3.20 EA 

riASTICBOX $3.70 EA 

HORIZON I KIT SI3S9.00 

HORIZON II KIT it 599.00 

HORIZON I ASSM $1619.00 

HORIZON II ASSM $ 1 999.00 

CENTRONICS 779 

PRINTER— TRACTOR FEED $.0*0.00 

DIARLO HVTYPE I RIRRON $4.75 EA 

DIABLO HYTYPE II RIRRON $4.85 EA 

CENTRONICS 700 SERIES RIRRON $4.50 EA 

DISK DRIVES. . FLOPPY. .INCLUDING TRS-80 

ADD-ON 

FIRST DRIVE WITH DOS AND CARLE $415.00 

ADDITIONAL DRIVES $585.00 

SA-400 DRIVE $185.00 

SEAMAN R" DRIVE $415.00 

LSI ADM- 3 A TERMINAL KIT $739.95 

DIARLO PRINT WHEEL $9.50 EA 

TRS-80 ADD-ON 

TRS-80 I6K EXPANSION MANUAL $9.95 

1 6K EXPANSION KIT MANUAL INCLUDED $89.95 

CARLE $38.95 

RIRRON FOR TRS-80 TYPEWRITER $4.50 

NEWI ENCLOSURE FOR SA400. 2 TIER WALNUT FORMICA 

ENCLOSURE $39.95 



/ WE ACCEPT BANK AMERICARD, VISA, MASTER CHARGE, ADD 3% 



29-02 23RD AVENUE ASTORIA, NEW YORK 11105 



(212) 932-3533 




THE 

RECREATIONAL 
PROGRAMMER 

QUALITY SOFTWARE! 

Tl & HP Programmables 
BASIC for most computers 




LU 
CL 



GAMES • ALGORITHMS • PUZZLES 
STOCK ANALYSIS- AND MORE! 

OVER 30 PAGES BIMONTHLY! 

ANNUAL SUBSCRIPTION ONLY: 
$12 within USA & APO/FPOs 

$24 Foreign by AIRMAIL 
Single issue for $3 incl P&H 

VISA and MASTERCHARGE OK! 
CALL (616) 343-3546 NOW ! 
Box 2571 Kalamazoo Ml 49003 





TRS - 80 



TM 



MAILING LISTER 

DOES THE FOLLOWING: 

• PRINTS MAILING LABELS (1 or 2 up) 

• PRINTS CLIENT LISTS 

• 2 SORTS 1 ) LAST NAME 

2) ZIP CODE 8 DIGIT 
(alpha/ numeric) 

• FULL EDITING FEATURES 

• X-U-RUN 

AUTOMATICALLY EXECUTES OUR MENU WITH 
THE PRESS OF THE RESET BUTTON/ 

ONLY - '49.00 

FOR MORE INFORMATION 

LEVEL IV PRODUCTS. INC. 

32020 CHEBOYGAN 
WESTLAND, MICHIGAN 48185 

(313) 326-0386 
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TRS-80 means business! ! ! 

.••with CP/M, CBASIC2, 
& applications software. 



CP/M ("the software bus") & CBASIC2 (the stan- 
| dard for business software) bring new power and 
versatility to the TRS-80 for practical use. 



1 



CP/M Operating System (w/Editor, Assembler, 

Debugger, Utilities & 6 manual set) $145 

CBASIC2 Compiler (w/manual) S 95 

DESPOOL Print Spooler (w/manual) $ 75 

*0sborne & Assoc. PAYROLL W/COST 

ACCTNG $250 

*Osborne & Assoc. ACCTS. RECEIVABLE & 

ACCTS. PAYABLE $250 

"Osborne & Assoc. GENERAL LEDGER $250 

*=CBASIC2 source programs; add $15 (each) for 
applicable O & A book. 

APH - Self-administered Automated Patient 
History 



$175 



Write/call for additional software available & FREE 
"CP/M Primer". 

CA residents add 6% tax. Visa, M/C,M/0,Check OK. 




(714) 848-1922 
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8041 NEWMAN AVENUE • SUITE 208 • HUNTINGTON BEACH. CALIFORNIA 92647 to 



s 



I 

S 



The Independent newsletter 
of Heath Co. Computers 



The independence of Buss is a crucial factor in 
its significance to users (and prospective users) of 
Heath Co. computers. Information on new products 
is presented to Buss readers as it leaks out of 
Benton Harbor, not held back to suit the marketing 
plans of the manufacturer. For example, word that 
Heath Co. was working on the H19 terminal based on 
the Z80 microprocessor appeared well over a year 
ago in the February 1978 Buss . News of compatible 
hardware and software from other venders is also 
featured . 

Buss is not a company- controlled publication, so 
it can deal with the weaknesses of Heath Co. 
computer products as well as their strengths. Buss 
emphasizes candid accounts of owners' experiences 
with their computers. Their discoveries save 
subscribers headaches--and money. That's the 
proven record of over two years of publication. So 
Buss can guarantee a full refund any time you're not 
satisfied. 

Buss is mailed first class (by airmail outside 
North America). The 24-issue subscription gives 
you the choice of starting with the latest issue or 
with available back issues (about eight are still in 
stock). Send $8.20 for 12 issues or $15.40 for 24 
(overseas, $10.50/12; $20.00/24 payable on a U.S. 
bank) to: 

BUSS «^B43 

325-K Pennsylvania Avenue, S.E. 
Washington, DC 20003 




r Kiloboud Microcomputing 

Subscribers 



From time to time Kilobaud Microcomputing makes its 
subscriber lists available to carefully-screened companies and 
organizations whose products, services or information may be of in- 
terest to you. In every case, we must approve all organizations wishing to 
mail to our subscribers. In every case they receive a list of names and ad- 
dresses only— no other information we may have is divulged. Each organiza- 
tion may use the list only once and agrees never to make any personal or 
telephone solicitations from it. 

The overwhelming majority of our subscribers appreciate this controlled 
use of our mailing lists— it helps them shop conveniently by mail for products and 
services they need, often at substantial savings. A few people prefer their names, not 
be used. It is to them we address this message. 

If you do not wish to be a part of this service, please complete the form 
below . . . your name will not be used in this manner for any reason. 

(If you asked us in the past to remove your name from our lists, there is no 
need to repeat the request.) Please allow about six weeks for your request to take ef- 
fect. 

□ Yes, I wish to remain on this list so that I may have the opportunity to take advan- 
tage of the offers that are sent to me. 

□ I wish to have my name removed from the list of subscribers receiving mail other 
than the regular subscription to Kilobaud Microcomputing. 

Mr. 
Mrs 

Send to: Ms. . 



Please Print 



Address 
City 



State. 



Zip. 



Mail this form with your mailing label from the latest issue (or fill out the information 
as it appears on the label) to: 

Kilobaud Microcomputing 
Subscription Services Dept. 
P.O. Box 997 
Farmlngdale NY 1 1737 



BUSINESS SOFTWARE 

for CP/M 

THE BEST ... AND WE CAN PROVE IT! 



For $30 we will send you a diskette with a com-^^ 
plete Accounts Payable system (limited data files) 
and representative source. You can see for your- 
self why our software is the best: 

ON-LINE A single entry of each 

transaction updates all af- 
fected files. 

FAST and EFFICIENT Indexed sequential and 

chained files provide fast 
retrieval with efficient use 
of disk space. 

EASY TO UNDERSTAND The powerful file structures 

allow all applications to be 
programmed very similarly. 
Each application has one 
master file program, one 
transaction entry program, 
and one to three print prog- 
rams. 

Accounts Payable, Accounts Receivable, General Ledger, 
Inventory Control, Bill of Material, Payroll and Job Cost are 
available now, with more to come. CP/M, CBASIC2, 48K, 
dual drives and 80 column printer required. Source code 
provided. 

r CP/M is a Trade Mark of Digital Research. 



COMPUTER SYSTEMS DESIGN 



906 N. Main 



Wichita, KS 67214 
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IF YOU OWN ATRS 80 



# 



TRS-80 is a product of Radio Shack. A Tandy Corporation 



BELOlKPBiRyi PUTS YOU JUST A 
CABLE LENGTH AWAY FROM A 

f / Typewriter Quality: \ 
V clean, clear, hiqh-fidelitv / 



"HARD — COPY' 

Word Processing System! 



. . .just a simple hook-up with the supplied cables 
and your SELECTRA-PRINT is ready to run. 

For Word Processing on a TRS-80, for example, 
just command "LPRINT" and SELECTRA-PRINT 
automatically outputs clear, clean, high-fidelity, 
hard copy. . . . and of course you can use it to 
print-out any other information you might need. 

SPECIAL NOTE: 
SELECTRA-PRINT is a Selectric II typewriter and 
although it has been modified for computer 
print-out, it may still be used as a standard 
office typewriter. 

PRICE: $1,850.00* # TRS-80 Version $1925.00 

OPTIONS: 

Dual Pitch $125.00 

Correction Feature $125.00 

Noise Reduction Feature $50.00 

RS-232 Interface $195.00 



¥r SELECTRA-PRINT is VERSATILE! 
SELECTRA-PRINT is compatible with most micro- 
and mini -computers including PET • Apple • 

Heath H8 • IMSAI • Cromemco • Alpha Micro- 
systems • Space Byte • North Star Horizon • 
SWTP • Vector Graphic • Sol • Polymorphic • 
Digital Group • Ohio Scientific • Altair • Sorcerer 
Xitan m Rex • KIM • EXORcisor .... 

"From now on. PRINT-OUT 
takes on a new meaning" 



micro 
computer 
devices 

Dept. K1 ' nc - 




t>mmt m&mtjonai $*te$: 

International Sales Division 

17640 Dm* 0«V* 

Granada *W*. O A $134*. USA 



Oiscoums Ava&a&te to 

eOUCATIONAt ACCENTS 

Contact Oelores Sun P.O Box 8394 

Ann A*o*r w*mM mm 



960 E. Orangethorpe, Bldg. F 
Anaheim, California 92801 
Telephone (714) 992-2270 

"Innovators to the Microcomputer Industry" 
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The perfect home 
for a personal or business computer 

MICRO DESK M 59.50 

48" x 24" x 26", Shelves 23" x 23", One adjustable. 
See it at your computer store or order it from: 

COMPUTER SYSTEMS DESIGN 

906 N. Main Wichita, Kansas 67214 

DEALER INQUIRIES INVITED 




Wasatch delivers quality system components from stock 



4K x 8 RAM 
2K/4K x 8 PROM 
8-SLOT MOTHER 
80 LINE DIGITAL I/O 



Assem. /Tested 

$89.95 

50.00 



Kit 

$79.95 
79.95/129.95 
40.00 
59.95 



PCB 

$22.50 
22.50 
20.00 
20.00 



New 5V system components under development 



8K x 8 EPROM (2716) 
16/32 Channel, 8 Bit A-D 
4 Channel, 8 Bit D A 



4K RAM 



Wasatch also delivers prime semiconductor 
memory at reasonable price, in addition to cus- 
tom design services. ^ W13 



SEND CHECK OR MONEY ORDER 



WASATCH SEMICONDUCTOR PRODUCTS 

25 South 300 East • Suite 215 • Salt Lake City Utah 84 1 1 1 
For orders under $25 add %2 shipping & handling Utah residents add r ) sales tax 



r 



ANNOUNCING 




New 
from DEC 

LA34 DECwriter IV 



$ U99J 



00 



• 1 10 or 300 baud, RS 232C serial • Upper/lower case, 9 x 7 dot matrix 
ASCII • 10, 12, 13.2, 16.5 characters /inch 

• Friction teed, paper width to 15" • 2, 3, 4, 6, 8, or 12 lines/inch 

• 22"Wx7"Hx 15'/2"D, 25 lbs. 




New 
from DIABLO 

DIABL0 1640 *2,690.°° 
Receive-only $2.331. 00 

High-quality daisywheel printing at 
45 cps. 

DIABLO 1650 $ 2.779. 00 
Receive-only $2.41 9. 00 

Metal daisywheel printing at 40 cps. 

soroc iq 120 S 795. 00 

• RS 232C, upper/lower case full 
ASCII 

• Numeric keypad, protected fields 

• Cursor keys plus addressable 
cursor 

• Auxiliary extension port 



Teletype 43 $999.00 

• RS 232C, 110 or 300 baud 

• Upper/lower case full ASCII 

• Pin feed, 12" x 8V4" paper 



T.I. 810 printer $1,695.0° 

• 150 characters per second 

• RS 232C serial interface 

• Adjustable forms tractor 

• Upper/ lower case option $90.00 




SOROC IQ 140 * 1,250 0° 

• RS 232C and 20mA current loop 

• Extensive editing features 

• 25th line terminal status display 

• 16 function keys (32 with shift) 




To Order: Send certified check (personal or company checks require 
two weeks to clear) including handling* and 6% sales tax if delivered 
within California. 

* Handling: Less than $2,000, add 2%; over $2,000, add 1%. Everything 
shipped freight collect in factory cartons with manufacturer's warranty. 

Visit MICROMAIL at the National Computer Conference — Personal Com- 
puting Festival, New York City, June 5-7, Booth 128. 



iMJCRDCTflJi' 



MICROMAIL • BOX 3297 • SANTA ANA, CA 92703 

(714) 731-4338 ^73 
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NOW! A F«« ^pport System for TRS-80* 



GPA's Motherboard is the key to unlimited expansion of your TRS-80's 
the Motherboard into your TRS-80, then plug in... 

32K of RAM . . . EPROM firm ware . 
Disk Control . . Data Acquisition . . 

Parallel I/O . . . Serial I/O . . . 

by inserting modular cards into the 
Motherboard. 

No additional power supply is necessary. 

GPA's Motherboard has its own! 
Why pay more for less? 

GPA's quality design includes: 

* 6-44 Pin Edge Connectors. 
*+5V, -5V, +12V, -12V External Power Supply, 

♦ 40 Pin Ribbon Connector to plug into 
the Keyboard Connector. 

♦Active Termination on all Bus Lines. 



ies. Simply plug 




The Motherboard is 0nly*129 95 

(F O B. California Residents Add 6% Sales Tax) Assembled & Tested 




Only 

Assembled & Tested 



TRS-80* HARDCOPY 
INTERFACE! 

PRINT: Mailing lists, 
form letters, invoices, 

inventories, checks 

whatever you need to print! 
Using Level II Basic LPRINT 
and LLIST Commands. 



No modification of your system is necessary. The GPA TRS-80 Hardcopy 
Interface plugs directly into the back of your TRS-80 (or your Expansion 
Interface). RS-232-C or 20 ma. current loop compatible. 



PET* HARDCOPY INTERFACE 

GPA's HARDCOPY INTERFACE plugs into the "IEEE-488" 
bus on the back of the Commodore "PET"* Computer. 
The interface comes with Selectable baud rate (110, 300, 
600, 1200, 2400, 4800, 9600) and a DB-25 female 
printer connector. Both RS-232C and 20 ma. current 
loop compatibility are contained in one. 
Best of all you still retain the "IEEE-488" bus. 
GPA has provided you with an "IEEE-488" edge 
connector, that allows you to extend the bus for 
additional devices. ASSEMBLED & TESTED..$79.95 



Take advantage of 
GPA-EXPANSION CARDS 

MEMORY CARDS: Now with Fortran compilers ava'lable for your 
TRS-80. additional expansion memory is a must' 

• Cards with 

Sockets only $119 95 

16K of 41 16 Dynamic Ram w/ card 224.95 

32K of 41 16 Dynamic Ram w/ card 329 95 

• All cards come equipped with sockets to accomodate 32K of 
Ram 

EPROM FIRMWARED CARD 

• Put those valuable subroutines in firmware Don t waste time 
loading and unloading tapes and disks 

• 4 sockets for 2708 or 2716 Eproms 79.95 

SERIAL I/O CARD: Here s what you ve been asking for. a full serial 
terminal interface, with RS-232C or 20MA Current loop Input 'output 
capabilities 79.95 

PARALLEL I/O CARD: Control functions in the outside world, monitor 
and store real time events 79.95 

• Two parallel output ports 

• Dip switches select Ports (0-254) 

Please Inquire about our Disk 
Controller & D/A Cards. 



•TRS-80 TRADEMARK OF RADIO SHACK 
•PET TRADEMARK OF COMODORE 



The Sign of Integrity 




»xG24 




ELECT RONIC S. INC 
Post Office Box 7410 - Oakland, CA 94601 (415) 459-1221 

ALL PRODUCTS ASSEMBLED. TESTED and GUARANTEED 
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OUR VISIBLE MEMORY ADDS FUNCTION 
AND FUN TO YOUR 6502 



This DOT MATRIX display board doubles as an 8K MEMORY. 
You can use it as a display, memory expansion or both with 
graphic and text display software available. You get resolutior 
graphics with no wait states, no snow, and no processoi 
overhead. K-1008 ASSEMBLED and TESTED $240 00, BARE 
BOARD $40.00 K-1008-1 GRAPHIC/TEXT UTILITY SOFTWARE 
LISTING $20.00. 




As a dot matrix formatted 200 high by 320 wide, it allows high 
resolution patterns to be displayed and evaluated. It enhances 
system performance for data acquisition displays, math equa- 
tion plotting, etc. 




For charts and graphs, it is valuable in the educational, 
research and business fields. Shown to the right is a single 
period of a complex frequency waveform and its frequency 
spectrum chart. 



HICffO TtOMOLOeY UM_l£lTO VIS1U tOWT 
F0* T>€ KIH-1 mOKOTVUTO 

You Mv« titntfsid lh« hiqft rttolvt ion ^ 

t4p4bi litttf o4 tha KT\J Vitibi* ftwory . But . it «l«o 
displays l«Mt ojith 4»Az inq wrrttility' Thi% text 
display subrout tnt display* 18 lints o4 33 vppar ins) 
lowr cam c*Ur*ct«rs ojith true dsscanters. fevrthar 
routine using ssk«n c4ps (or 1 ort c4m Attains 22 
lints' Subscripts And superscript* cAn Also ba d> % 
plAytd < or stith equations- ------- « 

t 32D ■ i dm by ZOO hig*> grApbic resolution 
1 8fc bytes orr-boArd ory , looks exactly life* A 
mum (xp4nf i art to the KIH 

• Graphics And text displAy so<toArs AvAllAbls 

t C**k DAv« or HA1 for An 8 pAos brocnurs on the V*l 

• ReoulAr price «W. As* About our snos spec i* 1 1 



For text display, dot matrix is the ultimate. Any character set 
the user desires is possible. Even subscript and superscript in 
the same column, and — mixed text and graphics. The improved 
man-machine interface for an unskilled operator increases pro- 
ductivity. 



fl s& ^n 3 v» * 



mm 



Graphics allows you to program games with much more ac- 
curate representation of your game because YOU DETERMINE 
THE SHAPES on the display, not a ROM character generator. 
Our LIFE program allows tremendous creativity in creating 
complex colonies for observation of generation growth and 
decay. 



Developed by a leading group of New England engineers for in- 
terface with the three 6502 KIM BUS systems (KIM, VIM, AIM). 
The K-1008 requires only the processor card and its power sup- 
ply to function as a memory. Add a monitor and you have 
graphics and text display available. Micro Technology also 
makes K-1000 Power Supplies, K-1005 Card Files, K-1002 8 Bit 
Music Systems (with advanced software), K-1020 Regulated 
Wire Wrap card, K-1012 IO/COMM/PROM/2708 Programmer 
card, K-1016 16K Memory, all sold assembled and tested or as 
bare boards. Write for technical information, prices and terms. 

Overseas orders— include $3.00 for shipping. 



TRS-80 USERS 



Centronics P1 Micro Printer $450.00 

Same as Radio Shack "Quick Printer" with cable! 



Mini-Floppy Disk Drives 



S339.00 



Includes cable for connection to Radio Shack expan- 
sion interface 



Centronics 779 Printer with tractor 
feed S1 179.00 

Includes cable for connection to Radio Shack expan- 
sion interface, case & power supply. 2 drive cable 
$25.00. 4 drive cable $35.00 

Expanded Mail List, on diskette $59.95 

Multiple file and full update capability. Alpha and zip 
code. Rapid sorting into labels or lists. Full select and 
suppression capabilities on up to a 10 digit key. Redun- 
dancy check and much more! 

Send for free catalog of TRS-80 software and 
hardware. 

Cost Effective Computer Services 



P.O. Dox 3543 ^C124 
Grond Junction. CO 61501 



Hobbyist Hours 5-11 pm 
phone # 303-245-0960 



TRS-80 BUSINESS 
SOFTWARE ON DISK 



ACCOUNTS RECEIVABLE A menu oriented system for managing up to 200 
accounts The package features fast random access and allows you to add new 
accounts: change account information; search individual accounts: assign terms 
(e.g.. 10 days): pnnt statements, customer summanes. overdue listings, and mailing 
labels, and post charges and credits Archive listings provide clear audit trail 
Requires 16K, two disk drives, and line pnnter Two diskettes and instruction 
manual $79.95 

DISK PAYROLL An interactive payroll system which handles any number of 
employees The package features completely automated file handling, output 
options for the TRS-80 line printer, and comprehensive manual containing 
step-by-step instructions Available output includes quarterly and YTD summanes 
(for filling out 941 and W-2 forms) and payroll check information Requires l6K.and 
one disk drive Supports line printer and additional drive One diskette and 
instruction manual $59 95 



HEBBLER SOFTWARE SERVICES 



7142 ELLIOTT DRIVE 
DALLAS, TEXAS 75227 



✓•H41 



Immediate delivery by first class mail Send check, money order, or complete 
MC, VISA card information Texas residents add 5'; sales tax 




Dealer inquires invited 



^7 ^ET^^ 



TRS-80 

Assumes Radio Shack® Trademark 



PRINT PROGRAM $9.95 

Copies text from screen to printer. It can 
be enabled or disabled easily. Level I or II. 

INVENTORY CONTROL* $89.95 

Command Features — Load, Save, Build, 
Update, Delete, Insert, Summary, 
Examine, Help. (Disk Based - 1 Drive Min.) 

ACCOUNTS RECEIVABLE* . . $89.95 

Command Features — Load, Save, Build, 
Update, Delete, Insert, Summary, 
Initialize, Help. (Disk Based - 1 Drive Min.) 

DISKETTES SCOTCH 3M $3.99 

Lots of 10 — Supplied in library case. 

Minimum Order One Lot. Also (or Apple Computer. 

* Programs in Level II Basic, Modular, Easily Modifiable Form. 
Add $2.00 Shipping and Handling. 6% Sales Tax in Alabama. 



The Computer Shack 

913 Shadyview Lane ^C135 
Adamsville, Alabama 35005 



illllllllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIII 

| OSI 48 PIN BUSS COMPATIBLE 1 

I 8K STATIC MEMORY _ Aly = 

350ns Low Power 2102 Rams. Two indeoendent 4K = 
i blocks. DiD switch address selection. Fully socketed = 
i 28 Decoupling capacitors, Complete documentation 
Assembled and Tested $178 2 for $335 
Complete Kit $145 Bare PC board $33 

NO. 96 PROTOTYPE BOARD $25 

Build that custom circuit today. No 96 Prototype 
| board holds up to 96 14or16pin devices or 40 24 ^ 
I pin or 24 40 pin devices Use board in various com- = 
i binations Molex connectors used for 48 pin bus ^ 
| 36 I/O connections using Molex connectors or 120 = 
I I/O connections using Dip Plugs Space for 25 
| decoupling capacitors Add $1 for 4 female Molex 
| connectors 

I NO 106 SERIAL PARALLEL PORTS 

5 Crystal controlled serial port with DIP SWITCH select s 

I able Baud Rates of 9600 to 110. RS-232 or current 

■ loop input /outputs . Input for Data Terminal Ready 

§ signal provided Parallel interface for printers using == 

= Centronics type inputs Complete with 10 ft. cable 

| and plug _ 

NO. 106C Serial & Parallel port w/cable $199 
NO. 106P Parallel port w/cable $110 
N0.106S Serial port $105 

i NO. 116 REAL TIME CLOCK $139 

A true crystal controlled clock, not just a counter string = 

| which the MPU must process Once set no MPU activity = 

§ required. Programmable interrupt time signals the comp- = 

1 uter when the time is reached. 4 DIP SWITCH selectable s 

I formats: 12 or 24Hr , Elapsed timer 99Hr. 59Min 59Sec = 

= or 99Min. 59 Sec. 99 100ths Software or switch run & ■ 

I stop inputs. 8 outputs for driving RELAYS, LEDS etc ■ 

= 8 bi-directional ports for switch closures or driving TT L = 

I loads Complete documentation with BASIC and 

= ASSEMBLY language listings Assembled and Tested = 



D&N MICRO PRODUCTS 



= 3932 



46815 M 



OAKHURST DR. FORT WAYNE, IND. 
(219) 485-6639 

TERMS : Check or money order. Add $1 shipping and 
handling. Indiana residents add 4% sales tax. 

DEALER INQUIRIES INVITED ^ 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiN 

BARGAIN 




Pirt# 


Price 


Stock 


m Pn1# 


Prko 


Stock 














74C42 


3/1.00 


600 


Rectifier toll Nm 




7450 


10/1.00 


700 


600 V @ 1.5 mp 


2/100 


1500 


7447 


3/100 


1000 


Rectifier Diodes 




745112 


5/100 


2000 


200 Volts 3 rap 


10100 


4500 


74116 


2/100 


1500 


400 Volts 1 imp 


10/100 


4000 


ICA Zero Voltage Switch 


Zeoer Diodes 




CA 3079 


2100 


2000 


6.1 V @ 1W 


10/100 


2000 




Gf OPTO Isolator 




12 V (a 1W 


10100 


4000 


H11A2 


2/1.00 


2000 


24 V @ 1W 


10100 


2000 




U in Op Amp 




33 V ® 1W 


10100 


1000 


11071 


2/100 


1000 









Transformers 



6 or 8 V r« 12.25, 
10V @4rap 
52 V CT 4 rap 



$2.50 
$5.»5 
$7.50 



All component 100% Prime and GUARANTEED. 

Master Charge, Visa Accepted. 
^ D28 



DELTR0NIK8I 



5151 Buford Hwy. 
Atlanta GA 30340 
(404) 458-4690 



TEXT WRITER II 



A TEXT FORMATTER 
FOR ALL YOUR 
WORD PROCESSING NEEDS 

• PERFECT I OR I ORM LETTKRS AUTOMATICAL 
LY INSI RTS NAMFS AND ADDRHSSKS I ROM A 
MAILING LIST OR THE K I YBOARD 

• PERFECT I OR CONTRACTS OR RI PORTS- 
INSERTS PARAGRAPHS, CHAPTERS, OR OTHER 
TEXT FRAGMENTS REFERENCED BY NAME 

• FULL FORMAT CONTROL-JUSTIFIED MARGINS, 
TABS, PAGE NUMBERS, HEADINGS AND FOOT 
INGS 

• WORKS WITH ANY TERMINAL AND PRINTER 

• WORKS WITH ANY CP/M® COMPATIBLE EDITOR 

• MANY VERSIONS AVAILABLE 

CP/M ON 8" CP/M ON VECTOR MZ 

CP/M ON MICROPOLIS CP/M ON NORTH STAR 

CP/M ON TRS-80® 
MICROPOLIS MDOS NORTH STAR DOS 
$75 For Diskette and Manual 

*^014 

ORGANIC SOFTWARE 

1 492 Windsor Way • Livermore, CA 94550 
(415)455-4034 

< I' M i\ j Irjdrmjrk M liipt.,1 OjMVHP 
IKS 80 iv j ! rjdcrruik ,.1 Kjdn> Shjvk 



Micro Technology Unlimited 

M44 

P.O. Box 4596 Manchester NH 03108 
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Star Base Aries* 



In order to dock your space shuttle 
with Star Base Aries™ you must 
monitor and alter range, linear 
velocity, life support, angle of attack 
and fuel. This accurate real time 
simulation is currently available in 
a high resolution graphic format for 
the Apple II (16K tape $15.00, disc 
$18.00). Also available for the 
TRS-80 Level I ($10.00). Please 
specify. Forward check or money 
order to: 

ISDG Inc. ^133 
312 Highgate Avenue 
Buffalo, New York 14215 

(N Y. State residents add 7% sales tax) 
ALLOW 6 WEEKS FOR DELIVERY 




Electronics 




Full ASCII Professional 
Keyboard Kit, Model 756 

Model 756 Keyboard Kit $64.95 

Model 70 1 Plastic Enclosure $14.95 

Model 702 Steel Enclosure $29.95 

INTEGRATED CIRCUITS: 

SN7647 7N Complex Sound Gen $2.95 2/J5.50 

CA3I40 Op Amp 60 

CA3240 Dual Op Amp $1.10 

uA555 Timer 45 

SOCKETS: 

8 pin Low profile 15 8/$ 1 .00 

I 4 pin Low profile 19 6/$ 1 .00 

I 6 pin Low profile 22 5/$ 1 . 00 

Transistor Socket 12 10/$ 1 . 00 

FREE: CA3 I 40 with orders of $5.00 or more. 
Please include $1.00 for postage and handling 

N.Y.S. Residents Add 4% Sales Tax 
Send to: Key Electronics 
P.O. Box 3506 
Schenectady, NY 12303 1/0 M4 



Low Cost 



EPROM Erasing System 

Performance & Reliability 
at an affordable price! 



a#t»»iiii«>fc««** 




The Byte Eraser was designed with the small systems 
user in mind. It erases up to 32 EPROMs at a time, is 
easy to use. and affords a convenience not possible 
with units which hold only 4 or 5 EPROMs. The Byte 
Eraser is manufactured using commercial quality com- 
ponents, ensuring ruggedness & reliability, and at $35 
(about Vz the price of the competition) we think it's one 
of the best buys on the market. Isn't it time you enjoyed 
the convenience of your own EPROM eraser? The Byte 
Eraser is available now. off the shelf. Order yours to- 
day. Calif, res. please add 6%. 

Dealer Enquires Invited. 



*DVC 



Data Vector 
Corporation 

is D32 



P.O. Box 3141 Burbank CA 91504 (213)842-2866 



kilobaud 



MICROCOMPUTING 



secret ad 

phone numbers 

(603) 924-7138/7296 



Expand your 
TRS-80. 

Save $100. 

Meet the Vista V80 Mini Disk System. The perfect way 
to upgrade your TRS-80* system. Inexpensively. (Our 
$395.00 price is about $100.00 less than the 
manufacturer's equivalent.) Here's how it can help you 

23% more storage capacity. Useable storage is increased 
from 55,000 to 65,000 bytes on drive one. 

8 times faster. While electronically equal to the TRS-80 
Mini-Disk system, track-to-track access is 5ms versus 
40ms for the TRS-80. 

Better Warranty. The V80 carries a 1 20 day warranty - 
longer than any comparable unit warranty available. 

The Vista V80 Mini Disk System comes complete with 
Minifloppy disk drive, power supply, regulator board and 
case. And it's ready to run - simply take it out of the box, 
plug it in and you're ready to go. 

Vista 



i^V20 



1320 E. St. Andrews Place, I 
Santa Ana, CA 92705 
(714) 558-8813 

At Vista, we mean business 



'TRS-80 ©Tandy Corp. 



SWTPC OWNERS 

ANALOG TO-DIGITAL CONVERTER 



Connect EYES and EARS to your 
M- 6800 with a complete 
12 BIT ADC SYSTEM. 

The complete system kit includes the 
12 bit ADC, one temperature sensor 
and a power controller. 




• OCCUPIES ONE SWTPC 30 PIN I/O SLOT 

• FULL 12 BIT RESOLUTION PLUS SIGN AND 

OVERFLOW BITS 

• 16 SINGLE ENDED OR 8 DIFFERENTIAL INPUTS 

• CONTINUOUS OR DEMAND DATA CONVERSION 

• INTERRUPT GENERATED AT END OF CONVERSION 

STRAP SELECTABLE 

• 0.1MV RESOLUTION AS DIGITAL VOLTMETER 

• TEMPERATURE SENSORS AVAILABLE NOW- 

ADDITIONAL SENSORS UNDER DEVELOPMENT 

• 115VAC, 6A POWER CONTROLLER SUPPLIED 

WITH SYSTEM KIT OR SEPARATELY 

• EXTENSIVE DOCUMENTATION AND SOFTWARE 

SUPPLIED WITH KIT 



EXTENDER BOARDS WITH 5VDC LOGIC 
PROBE POWER SUPPLY ALSO AVAILABLE 

ADC SYSTEM KIT- InOudfU, AVC, 
AoLLd 6tate tempeAaXu/ie. 
tejuoi and pomA contAotteA $109.95 

ADC kit- w/o acceA&ofUeA $89.95 

KddLLtionaJL TempeAatuAe. Sen4o*4 $12.95 

Additional ContAotZeA Hit $15-95 

EXTENDER BOARDS- utiXh 5vdc pouXA 6uppty 
30 pin $14.95 50 pin $23.95 



METAMICS, inc. v M93 

4324 SW 35th Terr 
Gainesville Fla 32608 



Cash or COD 

Fla Res Add 4% Tax 



The "DATA DUBBER" f 




DUPLICATES ANY 
PROGRAM TAPE 



TRS-80 



Yes, even those in machine language! Feed your cassette into the "Data Dubber" and 
get out exact replicas of the TRS-80 CSAVE data pulses. Obtain perfect CLOAD's even 
from tapes with hum, distortion, or minor dropouts. . .and without constantly adjusting 
the volume. Connect a second cassette to the "Data Dubber" and make perfect 
reproductions, just as if the data had come from the TRS-80. 

The "Dubber" works with Level I or II and costs only $39.95, postage paid. Start your 
own software business. Pays for itself in time saved and reduced tape cost. Order the 
"Data Dubber" today! If you are not completely satisfied with its performance simply 
return it for full refund. 



THE 
DATA 
DUBBER 



'Ml PtAIPMEBAi PEOPLE 
80« M4 
MR Hern IS W* 96040 



THE PERIPHERAL PEOPLE ^ P52 PO Box 524, Mercer Island, WA 98040 
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FOR PET, TRS 80, COMPUCOLOR. 



tm 



ENCLOSURE 

WITH BUILT IN 

POWER SUPPLY 



SPECIFICATIONS: 
INPUT: 110/220 VAC 50/60 Hz 
OUTPUT: + 5V g 5A 

♦ 24V @ 1A 
GROUNDED THREE WIRE LINE Ci 
ON/OFF SWITCH WITH PILOT LIGHT 
Enclosure hat r«om lor the AIM and one 
additional board: MEMORY PLUS or VIDEO PLUS 



i 



AIM PLUS: $10000 AIM and AIM PLUS: $47500 



tm 



AIM/SYM/KIM 




8K STATIC RAM 



LOW 
POWER 



Sockets for 8K Eprom 



6522 1/0 Port 

ON BOARD REGULATORS 

EPROM 

PROGRAMMER 



MEMORY PLUS: $245°° fully assembled and tested 




i^C94 



PO Box 3 
S Chelmsford. flflR OI824 




WHY 

BE CONTROLLED BY A TIMESHARING SYSTEM 
WHEN YOU CAN CONTROL A 

CLUSTER/ONE? 




Clustersharing is . . . several individual 
computers sharing a large program library, 
while preserving the individuality of each 
machine. 

The CLUSTER/ONE " Concept offers 
each BASIC user his own computer rather 
than a small share of one central processor. 

Nestar Systems' CLUSTER/ONE creates 
a new dimension in low-cost computing, 



combining the power and economy of 
individual micro-computers with the ability 
to store and share a million byte source 
program library on two full-size flexible 
diskettes. 

To find out more about CLUSTER/ONE, 
call us at 415/327-0125. Or write to 
Nestar Systems, Inc., 430 Sherman Avenue, 
Palo Alto, California 94306. 




SOUNDWARE adds 
"music and sound effects to your 
computer. Includes DEMO PROGRAM, SOUND 
COMPOSER (to create your own BASIC sound subroutines) 
and instructions. Unit has volume control, earphone jack, 
connectors. 1 year warranty. $29.95 for PET & TRS-80. 
$39.95 for Compucolor (Includes diskette). 

SOUNDWARE SOFTWARE FOR 8K PET! 

Compatible with all CB-2 sound devices. Features sound, super 
graphics, instruction booklet. 90 day warranty. 

1. ACTION PACK— Breakthru (8 versions) /Target/ 
Caterpillar 

2. THE CLASSICS— Checkers (8 versions)/ 
Backgammon /Piano Player 

3. WORD FUN— Speller (4 versions)/ Scramble/ 
Flashcard 

$9.95 per pack or 3 packs plus bonus program for $29.00. More 
sound programs coming: TRS-80 and Compucolor, too! ci 31 

To Order: Send to CAP Electronics, Dept. KB4 , 1884 Shulman Ave., 
San Jose, CA 95124, or call (408) 371-4120. VISA/ Master Charge 
accepted. No charge for shipping when payment is included. Please 
add 15% for CO D. Calif, residents add 6% tax. 
Prices subject to change without notice. 
DEALER & DISTRIBUTOR INQUIRIES WELCOME 
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NESIAR syST - M§ 



INCORPORATED 



The Independent newsletter 
of Heath Co. Computers 



The independence of Buss is a crucial factor in 
its significance to users (and prospective users) of 
Heath Co. computers. Information on new products 
is presented to Buss readers as it leaks out of 
Benton Harbor, not held back to suit the marketing 
plans of the manufacturer. For example, word that 
Heath Co. was working on the H19 terminal based on 
the Z80 microprocessor appeared well over a year 
ago in the February 1978 Buss . News of compatible 
hardware and software from other venders is also 
featured . 

Buss is not a company-controlled publication, so 
it can deal with the weaknesses of Heath Co. 
computer products as well as their strengths. Buss 
emphasizes candid accounts of owners' experiences 
with their computers. Their discoveries save 
subscribers headaches- -and money. That's the 
proven record of over two years of publication. So 
Buss can guarantee a full refund any time you're not 
satisfied . 

Buss is mailed first class (by airmail outside 
North America). The 24-issue subscription gives 
you the choice of starting with the latest issue or 
with available back issues (about eight are still in 
stock). Send $8.20 for 12 issues or $15.40 for 24 
(overseas, $10.50/12; $20.00/24 payable on a U.S. 
bank) to: 

BUSS ^B43 

325-K Pennsylvania Avenue, S.E. 
Washington, DC 20003 



140 



Reader Service— see page 1 79 



SCELBI 
Publications 



PIMS 

fVrs*mal Information 
Management System 



twtprov* your M* *tyt+ 

l*«rn tumr vow < *n vai*#\h 
t«-x»:-*>t A r«*<f v to «**■ 4** ft Imv* 



personal mailing list, 
able — even an intelli 
log. For the TRS-80, 
$9.95* N 



Personal 
Information 
Management 
System 

Plain talk on 
what a computer 
can do for you. 
How to use a 
computer with- 
out knowledge of 
programming. 15 
examples include 
accounts pay- 
gent ham radio 
PET and others, 
o. 10 




6800/8080 
Software 
Cookbooks 

Cook up 
mouthwater- 
ing programs. 
"How to" 
facts include 
6800 or 8080 
instruction 
sets. Manipu- 
late stacks. 
Flowcharts. General purpose routines 
for multiple precision operation. Pro- 
gram time delays for real time. 
$10.95 ea. # No. 50(6800) No. 60(8080) 



software 



not guide] 



Z80 

INSTRUCTION 
HANDBOOK 



Z80 

Instruction 
Handbook 

A complete guide 
to the Z80 in- 
struction set. Ma- 
chine codes pre- 
sented in both 
octal and hexa- 
decimal format. 
An index lists in- 
structions alpha- 
betically along with machine codes 
and timing information. Industry- 
standard mnemonics used throughout. 
$4.95* No. 20 



Practical 

ANTENNAS 

for met Rsofa Awateut 



r 




Practical 
Antennas 

You've never 
seen an antenna 
book quite like 
this! How to 
build practical 
beams, quads, 
wire antennas. 
Computer-gen- 
erated beam 
headings to every 
known country in the world. Charts 
and tables to eliminate tricky calcula- 
tions. Tips on keeping your antenna up. 
$9.95* No. 80 



M«er<; 

Cwmmm 



Learn Micro- 
computers 



UNXftSMNCftNG 



9fiB 



mint 



Multimedia pack- 
age. Includes text 
(Understanding 
Microcomputers) 
plus high-quality 
cassette. For the 
beginner. Covers 
basics quickly, 
easily, enjoyably. Fundamentals for 
operation of many microcomputers. 
Clear. Concise. Companion tape 
includes chapter-by-chapter synopsis 
of the book. 

$14.95* No. 40 



MICRO 
COMPUTER 



Microcomputer 
Potpourri 

Reference for be- 
ginner, techni- 
cian, engineer. 
Glossary with all 
the jargon. Helps 
beginners under- 
stand computer 
magazines, mfg. 
literature and 
serves as refer- 
ence for the pro. Reviews micropro- 
cessor chips in detail. Complete text 
on understanding microcomputers. 
$2.95* No. 70 




POTPOURRI 



Calculating with 

BASIC 



Special Offer 

Now you can have a good laugh on us! That's right. If you buy 
Calculating with BASIC now, you'll get our hilarious book, Take 
My Computer ... Please! at 1/2 price - that's $3 off, on us! And 
you'll be sure to laugh. With SCELBI's BASIC routines working 
in your computer, you'll have plenty of time to enjoy the knee- 
slapping humor of Take My Computer ... Please! Order now. 
That's Calculating with BASIC for only $7.95; Take My Compu- 
ter ... Please! just $2.95 additional (sold separately for $5.95). 

Calculating with BASIC 

Here's a variety of programs in BASIC language to help the 
student, scientist, engineer, technician or hobbyist apply the language to practical 
problems. Covers mathematics, finance and statistics, mechanical engineering and elec- 
tronics. For fun between such serious applications, Hangman and Space Capture games. 
Special offer, both books $10.90* No. 32 Cal/BASIC only $7.95* No. 30 



For m«th«m«tio*, flaunt* »n<J 
i n$ «n<J «iactronta* 

8 SCSI*' Pu(X*M!K>">» 



8080 Galaxy Game Match wits 

against the logic of your 8080. 

ONLY $9.95* No. 15 

SCELBI Byte Primer The ultimate 

handbook about microcomputers. 

JUST $10.95* No. 25 

Take My Computer . . . Please! 

An uproariously funny full length 
novel. JUST $5.95* No. 35 

Program Booklet Keep a perma- 
nent record of your own programs. 

JUST $2.49* No. 45 

8080 Programmer's Pocket Guide 

A handy, compact reference. 

JUST $2.95* No. 55 



Jg SCELBI Publications, P. 0. Box 3133, Milford, CT 06460 203-874-1573 

"IMPORTANT ORDERING INFO! Include 75 cents postage/handling for each item. 
Prices shown are for North American customers. Master Charge, VISA, Postal and 
Bank Money Orders preferred. Personal checks delay shipping up to 4 weeks. 

□ No. 10 aNo. 15 aNo. 20 □ No. 25 □ No. 30 □ No. 32 □ No. 35 

□ No. 40 □ No. 45 □ No. 50 □ No. 55 □ No. 60 □ No. 70 □ No. 80 
Name (please print) 



Card No. 
Address 



City /State 
Signature 



Bank No. 



Exp. 



Amt. Enc. 



See SCELBI books at your favorite 
computer or electronics store. 
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Build your own microcomputer 

as you learn 

computer technology at home. 

New from NRI! The Most Complete and Up-to-date Home Study Course Ever Offered 



As the microprocessor revolutionizes the 
computer world and microcomputers appear 
almost everywhere, NRI brings you a new, 
convenient, and effective way to keep up with 
this expanding technology. It's NRI's Computer 
Technology Course, created and designed exclu- 
sively for learning at home in your spare time. 

Featuring NRI's Exclusive 
Dual Language Microcomputer 

NRI goes beyond book learning to 
give you practical, "hands-on" experience in 
designing circuitry, interfacing components, 
programming, and troubleshooting. As you 
learn, you actually assemble NRI's designed-for- 
learning microcomputer, incorporating the latest 
advances in the state of the art. It looks and 
operates like the finest of its kind, actually does 
more than many commercial units. But NRI 
engineers have designed components and 
planned assembly so it demonstrates important 
principles, gives you working experience in detect- 
ing and correcting problems. And it's yours to 
keep, put to work in your own home or business. 

You also build and keep your own test 
instruments, including a transistorized volt- 
ohm meter and CMOS digital frequency counter. 
And NRI's Discovery Lab® broadens your 
horizons with specialized experiments and 
theory demonstrations. 

The Proven Way 
to Learn at Home 

You don't have to worry with travel, 
classes, or time lost from work when you learn 
the NRI way. As they have for more than 60 





years of teaching technical subjects, NRI brings 
the material to you. You study in your spare time, 
at your convenience, using "bite-size" lessons 
that program material into logical segments for 
easier assimilation. You perform experiments 
and build equipment using kits we supply. And 
your personal NRI instructor is always available 
for consultation should you have questions or 
problems. Over a million students have already 
shown the effectiveness of NRI training. 

Choice of Courses 

Several courses are available, depending 
upon your needs and 
background. NRI's Master 
Course in Computer 
Technology starts with 
the fundamentals, ex- 
plores basic electronics 
and digital theory, the 
total computer world, 
and the microcomputer. 
The Advanced Course, 
for students already 
versed in electronics 
and general comput- 
ers, concentrates on the 
microprocessor and mic- 
rocomputer. In both 
courses, you build all 
instruments and your 
own computer. 



Send for Free Catalog. . . 
No Salesman Will Call 

Get the details on these exciting new 
courses in NRI's free, 100-page catalog. Shows 
all kits and equipment, lesson outlines, and full 
information, including facts on other electronics 
courses. Mail the coupon today and we'll rush 
your catalog. No salesman will ever call. Keep up 
with the latest technology as you learn on your 
own computer. If coupon has been removed, 
write to NRI Schools, Computer Department, 
3939 Wisconsin Ave., Washington, D.C. 20016. 




I 



NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 

NO SALESMAN WILL CALL 

Please check for one free catalog only. 



□ Computer Electronics Including 
Microcomputers 

□ TV/AudioAideo Systems Servicing 

□ Complete Communications Electronics 
with CB • FCC Licenses • Aircraft, 
Mobile, Marine Electronics 

□ CB Specialists Course 

□ Amateur Radio • Basic and Advanced 




All career courses 
approved under GI Bill. 

□ Check for details. 



□ Digital Electronics • Electronic 
Technology • Basic Electronics 

□ Small Engine Repair 

□ Electrical Appliance Servicing 

□ Automotive Mechanics 

□ Auto Air Conditioning 

□ Air Conditioning, Refrigeration, & Heating 
Including Solar Technology 



Name 



(Please Print) 



Age 



Street 



I 



City/State/Zip 

Accredited by the Accrediting Commission of the National Home Study Council 



172-OS9 
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the 



s- 



TR-S100 

100 BUS INTERFACE 
TO THE 



Radio Shack 



TRS-80 

TRS-80 is a product of Radio Shack. A Tandy Corporation 



. . . the "breakthrough" for TRS-80 Owners! Now you can make your TRS-80 
compatible with the S-100 Bus systems . . opening a whole new world of peripheral 
devices and applications to you! 




We have opened the door to the S-100 world of unique devices for the TRS-80 
owner/ user. With the TR-S1 00 you get more than the S - 1 00 interface! We have included 
sockets for memory expansion up to 32K Bytes. A parallel printer port is provided and 
provisions have been made for a floppy disk interface (either the 5" mini-floppy of the full 
size 8"). All this, and software compatibility with the TRS-80 System. 
If you already have a TRS-80 expansion chassis, you won't need all the options on our 
card But if you have our card, you won't need a TRS-80 expansion chassis. No matter 
how you put your system together, you can use our card. 

For the adventurer, The TR-S100 module allows the TRS-80 to be reconfigured to run 
software written for the S-100 Bus. 



micro 

960 E. Orangethorpe, Bldg F 

computer Anaheim, California 92801 

dGViCeS Telephone (714) 992-2270 

inc. " M30 



Direct International Sales: 
International Sales Division 
I 7648 Orna Drive 
Granada Hills. CA 9 1 344. USA 



Discounts Available to: 
EDUCATIONAL ACCOUNTS 
Contact: P.O. Box 8394 
Ann Arbor. Ml 48 I 05 (3 I 3) 665-85 I 4 




"Innovators to the Microcomputer Industry" 
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TRS-80 OWNERS 

PUT SOME LEAD IN YOUR 
PENCIL WITH AN 
ELECTRIC SECRETAR Y 
One of the most powerful word pro- 
cessing programs ever written for the 
TRS-80 (32-48K). Does all the convention- 
al tasks, plus these exclusive features: 

• Written in basic, permits user modifica- 
tion 

• Disk based for rapid file access 

• Hyphenates words and stores in dic- 
tionary 

• Permits operator inserts while printing 

• File coupling for long manuscripts 

• Cross files for customizing form letters 

• Echo makes printer an electric type- 
writer 

• Uppercase shift lock (modified TRS-80) 

THE ELECTRIC SECRETARY program is supplied on 
a formatted disk, complete with extensive documenta- 
tion for $75.00, documentation only $10.00 refundable 
on order. 

THE PERIPHERAL PEOPLE 

P. O. Box 524 • Mercer Island, Washington 98040 
VISA and Master Charge accepted, P52 




apple tv & computing 

GRAND OPENING SALE! 

An introductory sale! Every PET ordered 
this month will come with Full size .... 

BIG KEYBOARD ONLY $895 

or, the standard 8k PET $775 

NEW!! . . . PET MiniFloppy $595 

We Have The BALLY Computer System 
And SOFTWARE for BALLY BASIC on 
audio cassettes. Write for list of titles. 

L apple tv & computing 
(213) 559-4268 ^ A83 
2606 S. Robertson Blvd. 
Los Angeles, California 90034 




TRS-80 y 

SPECIAL PROMOTION SALE 

SAVE 10%, 15% or more on ALL 
Computers, Peripherals, Software, 
and ALL other fine Radio Shack® 
products. 

NO TAXES on out-of-state ship- 
ments. 

FREE Surface delivery in U.S. 
WARRANTIES will be honored 
by your local Radio Shack® store. 

Offered exclusively by 

Radio Shack® 

Authorized Sales Center 
1117 Conway 
Mission, Texas 78572 

(512) 585-2765 
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MICRO 
MANAGEMENT 

SYSTEMS 



MICRO -COMPUTER SPECIALIST 

LARRY OWENS 

★ 15% Discount: TRS-80'8* 



RADIO SHACK DEALER - MINI MALL 
DOWNTOWN SHOPPING CENTER 
CAIRO. GA. 31728 



SPECIALS 



PET 8K $695 

PET 16Kfull keyboard 890 

PET 32 K full keyboard 1065 

PET 2040 dual disk 1160 

PET External Cassette 83 

SYM-1 238 KIM-1 159 

North Star Horizon 2 1590 

double dens. 2 drive kit 

North Star 16K RAM kit 245 

Prob Solver 16K Static 279 

Write for out catalog of S- 100, 6502, and 
software products. 

/B Computers 

115 E. Stump Road 
Montgomeryville, PA 18936 ^ass 
(215) 699-8386 



(912) 377-7120 



SPECIAL 



PET 2001 -8K 


$ 699 


PET 2001 16N.16B 


$ 899 


PET 2001 -32N.32B 


$ 990 


SYM-I $239. KIM-I 


$ 159. 


PET 2021 Printer 


$ 495. 


PET 2023 Fast Printer 


$ 799 


PET 2022 Trac. Fd Printer 


$ 899. 


PET 2040 Dual Disk Drs. 


$1099. 


PET External Cassette 


$ 89. 


HORIZON-ll-16K-P,S(ASM) 


$2249. 


CROMEMCOSYS-3 


$4895. 


HAZELTINE 1400 


$ 695 


CENTRONICS 779-1 


$ 995 


(Trac. Feed) 779-2 


$1095 


Micro SI $539. & PI 


$ 444. 


SD SALES Expandoram Kit 


$ 189. 


Z-80 Starter Kit 


$ 229 


SBC Computer Board Kit 


$ 220. 


PET Big Keyboard & Plan 


$ 49. 



Business Computer Systems 



28 Marlborough St. 
Portland, Ct. 06480 
203 342-2747 



^M83 



PRF-TEL 



COMPUTER 
ELECTRONICS 



Used/Surplus Computer Related Assemblies/ 
Components and Peripherals for the Hobbyist 

I PRF-TEL i COMPUTER ELECTRONICS ^ P53 

Its a division of: 

PRF TELECOMMUNICATIONS, INC. 

115 Vine St. Nashua, NH, 03060 (603) 862-8514 

• PRINTERS • 

3110/Singer Friden HSP-30 

Ref: Kilobaud Microcomputing, April 1979 "How 
About a Printer" pgs. 116-118 
$225.00 Complete only— no cover 
$295.00 Complete, with cover, runs internal tests 
$325.00 Complete, with cover, runs internal and ex- 
ternal tests 

• Above printers are used, non refurbished • We 
have a limited number of non-used 

• Power supplies (5V3A) (5V5A) (5V10.5A) (5V21A) 
(6V1.4A) (12V1.4A) (28V3.5A) (others) 

• Keyboards 7 BIT ASCII parallel output, in cases 

• Peripheral dynamic card readers, model C301 

• Modems, direct connect 201 B equivalents, others 
Terms: Check or money order— item(s) price plus ship- 
ping/handling charges— Write for more info/flyer. 



BASIC 
SUBROUTINE 
LIBRARY 
Volume 1 

VM Professional Application 
Software, Ltd. 
»^V22 2703 Bainbridge Avenue 
BURNABY, B.C. V5R 2S7 

• ARRAYS - minimum, maximum, sums, 
searching, sorting. 

• MATRIX ALGEBRA - addition, subtrac- 
tion, multiplication, transposition, 
determinant, inversion. 

• SIMULTANEOUS EQUATIONS - non- 
symmetrical, symmetrical, banded, 
three-diagonal. 

Any routine you'll ever need, involving 
arrays, matrix algebra or simultaneous 
equations, can be found in this com- 
prehensive collection of subroutines, 
compactible with any_ version of BASIC 
having subscripted variables. 

Numerous examples show how to incor- 
porate those subroutines into your pro- 
grams or how to use them as stand 
alone programs. 

Order now and save days of work. 

$18.00 U.S. plus $2.00 for handling 
and postage. 



ATTENTION 
TRS-80 OWNERS 
Introducing The 

SOUND-PAC 

Level II 16k 

Yes, Non have sound to go with your games. 
Gaines included are Space Wars. Pinball. plus 2 
more games. Also included are complete and easy 
to follow instructions on how to turn your system 
into a total sound system. Price- $14.95 

BOWLING LEAGUE STATISTICS- Generates complete league 
statistics on league standing sheet and record sheet. Ideal 

for league secretaries with one or fifty leagues, fast data 
entry, prompting, error detection and almost any handi- 
capping method. 

32k -DOS -Printer on diskette W/D0S (34.95 

Also many other simulations are available. Some 
examples are Pro Boxing, One on One Basketball, 
Home Run Derby, ect. For more info send for our 
free brochure: 

REAL- LIFE Simulations 
✓ R32 3107 Ridge Rd. 

Warren, Ohio 

44484 

To Order Now Please add $1.00 Shipping 
Ohio Residents add ^% Sales Tax 
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CENTRONICS 779 

FOR 

TRS-80 

WHY SETTLE FOR SECOND BEST 
WHEN YOU CAN HAVE A BRAND NEW 

TRACTOR FEED PRINTER 

WITH FACTORY WARRANTY AND 
NATIONWIDE SERVICE FOR ONLY 

$995.00 

DIRECT PLUG-IN 
NO MODIFICATIONS NECESSARY 
SAME MODEL PRINTER RADIO SHACK SELLS 

MASTERCHARGE OR VISA ACCEPTED 
C.O.D. WITH 10 PERCENT DEPOSIT 

SHANNON-RICE ELECTRONICS 
8909 WENONGA ROAD 
LEAWOOD, KANSAS 66206 ^ S84 

(913) 649-7105 



Floppy-Disc Power Supply 

Will operate 4 Disc Drives 

+ 24 Volts @ 3 1 /2 Amp. 
+ 5 Volts @ 4 Amp. 
-5 Volts @ Vz Amp. 



Fully Protected and Guaranteed 

Ready to Ship $113.00 

For further information on this Power Supply and 
others, Please Write Us. Dealer Inquires Invited. 




OLYMPIC ELECTRONICS 



418 South Lincoln Street 
Port Angeles, WA 98362 
(206) 457-3315 



^015 



TRS-80 disc software 

WORD PROCESSOR Avoid work processor 
converted from other system. Hard to load 
object file & cannot store text in disk. Ours is 
specifically designed for the TRS-80. Written in 
BASIC. No special hardware and text limit. S39. 

INVENTORY While others use inefficient 
sequential file, we use 9-digit key for fast on-line 
random access. Reports give order info, 
performance summary, etc. $39. 

MAIL print report & labels sorted by any field. 
Random access, special buffering technique. 
$35 

DATA BASE MANAGER You can maintain a data 
base & produce reports without any 
programming. Define fields, types, screen & 
report formats on-line. Almost use up the 
required 32K memory. $49. 

KEY RANDOM ACCESS UTIL hashing, blocking, 
buffering, auto I/O error retry. Put your disk into 
optimal use. $1 9. 

ACCOUNT manage client accounts & account 
receivable. Remark fields for general use. 
Automatic billing & transaction recording. 32K 
req. $59. 

Full documented. Fast delivery. Our competitors 
offers $99 cassette word processor. $90 'on 
memory' inventory, inflexible mail system, 16K 
data base. 

MICRO ARCHITECT 
M89 96 Dothan St.. 

Arlington. MA 02174 



OSI SOFTWARE OSI 

OHIO SCIENTIFIC 

OVER 20 GAMES ON TAPE 
—WELL DOCUMENTED— 
CATALOG $ 1 .00 

WITH FREE GAME LISTING AND 
PROGRAM TIPS' 

** SPECIAL** 

SEA WOLFE $4.95 
— JOYSTICK PROGRAMS- 
TANK AND FIGHTER PILOT 
AND PLANS FOR $10 JOYSTICK 
CONVERSION— $12.95 

AARDVARK 
TECHNICAL 
SERVICES 

1690 BOLTON, WALLED LAKE 
Ml 48088 313-624-6316 




Apple 



1 



Software 

f from RAINBOW 



PIE TEXT EDITOR Machine language, cursor based text editor 
for 16K Apple. 

• Features format capabilities of most text editors. 

• All commands are control characters. 

• Enables you to define your own function commands. 
Order PIE on cassette: $19.95 on diskette S24.95 

HIGH RESOLUTION CHARACTER GENERATOR Machine Ian 
guage program for 16K Apple. 

• Define your own character set and graphic shapes. 

• Complete English upper/lower case character set 

• Complete Greek Alphabet with upper/lower character set. 

• Scroll, vary window lilt, invert characters, switch back and 
forth between two character sets. 

Order on cassette $19.95 on diskette S24 95 

FORTE Music Interpreter in Machine Language for 16K Apple. 

• Handles six voices. 

• Single step capability. 

• Full editing features. 

• Trace line numbers or notes. 

• Print words of any song. 

• Save songs on cassette or diskette. 

Order FORTE on Cassette $19.95 

Call or write today for your FREE Apple Software Catalog. B/A 
and Mastercharge accepted Sorry, no CODs. Add $1.25 Shipping & 
Handling California residents add 6% sales tax We ship promptly 
on receipt of your ppd. order. Order from: 

RAINBOW COMPUTING INC. 

Garden Plaza Shopping Center, Dept. 6KM 
9719 Reseda Blvd.. Northndge. CA 91324 
Telephone (213) 349 5560 



MAXELL DISKS 



A 
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"THE QUALITY ALTERNATIVE" 



I 

B 
M 



Some computerists pay less but may not get 
Shuggart or IBM' approved disks or 
shipment may not be in hermetically sealed 
packages or may take many months for shipment. 

MAXELL' is the maker of the finest audio 
tape and now disks also! 



8" SINGLE DENSITY 10 FOR $50.00 

8" DOUBLE DENSITY 10 FOR $65.00 

5%" MINI 10 FOR $40.00 

MONEY ORDERS 
WE PAY FREIGHT IN U.S.A. 
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CUSTOM 
ELECTRONICS ^ci* 

238 EXCHANGE STREET 
CHICOPEE, MASS. 01013 

1—413—592.4761 

HOURS: Tues. to Sat. — 9 to 5 
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argains 




IMSAi 8080 




IMSAI etal 



MARKETLINE SYSTEMS, Inc. 

2337 Philmont Ave. »^M17 
Huntingdon Valley, Pa. 19006 
215/947-6670- 800/523-5355 



SPOOLER for 
NORTHSTAR 

Run Programs and Print Spooled 
Files at the Same Time 



The MASP SPOOLER allows PRINTOUTS and LISTINGS to be diverted to 
named DISK FILES Under command, these files can be printed CONCUR- 
RENT with a running BASIC program MASP is completely transparent to 
DOS and BASIC It requires 4K at 0000. 8000. 9000. or A000 $69.95 



WORD PROCESSOR 



This program features full justification, centering, tabs, underlining, paging 
and more It is written in BASIC so that it can be easily modified. Text files 
are written using the BASIC editor, so you do not have to learn a new 
system It outputs at least 120 wpm with a 30 cps printer $49.95 



DATA BASE and MAILING LIST 



Structured as a mailing list, this program provides access to data at high 
speed using fast sorting and search techniques All fields for each record 
are variable length so almost any type of data can be stored Fields include 
LAST NAME. FIRST NAME. FAMILY MEMBERS. COMPANY. ADDRESS. 
PHONE; and 6 more you define Current balance and accounting data is also 
Kept so the system functions as an accounts receivable package You can 
also search on any field $129.95 

Mini manuals for any system available for $3 50 each 



MICRO WOULD 

COMPUTER STORE INC. »^M61 

435 Main Street Johnson City, N.Y. 13790 



Soften Your 1802 with 
CUDDLY SOFTWARE 

Unbreakable Systems/Support Software 
for any 1802 system. 

Development Aids (CSOS-3 1 ) 

— aids machine language programming & debugging 

— functions user-program accessible through Standard Call 

— Add Byte — pushes down remainder of page 

— Change Byte — in place 

— Delete Byte — pulls up remainder of page 

— Screen Driver — scrolls up; 1 lines @ 1 char/line 

— Move Data — 1 to 64 K bytes at once 

— Erase Page 

— Displays 1 , 2, or 4 pages 

Trace Program (CSTP-24) 
— simulates 1802, displays internal status except DMA pointer 

RO and interrupt register Rl , External Flags 
— user intervention capabilities; variable instruction rate 
— never visit 'East Hyperspace' again with this debugger 
— stand-alone package, requires 2.25K plus program under test 

Developed on 4K RCA COSMAC VIP system— no-cost tailoring to 

your machine when you send in system configuration, especially I/O 

to External Flag connections. 

Got a unique problem? Custom software at off-the-shelf prices a 
specialty. 

CUDDLY SOFTWARE 



90 Thorndole Terrace 
Rochester, New York 14611 
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Sol-20 Software Catalog 

Available Now! COMPUTER 



Phone or Write for Free Catalog. 

— BUSINESS 

— FINANCIAL 

— UTILITIES 

— DIAGNOSTICS 

— GAMES 



WRITTEN BY 

ESV COMPUTER SERVICE 



P^RT 




Sol System ll-A 



926 N. COLLINS 
ARLINGTON, TX 76011 

(817) 469-1502 "C«° 



from ProcessorTechnology 




MALL 



YSTEM 



? TRS-80 PRODUCTS 




MALL 



YSTEM 



RSM-1S: A MACHINE LANGUAGE MONITOR FOR 4K TRS-80' S - $23.95 
RSft-2: AN ADVANCED MONITOR FOR 16K TRS-80' S - 26.95 

RSM-2D: THREE MONITORS FOR TRS-80 DISK SYSTEMS - 29.95 . 

RSM monitors all have 22 commands to control your TRS-80 Z-80 processor. 
Examine your ROM's, test RAN, enter and execute machine language programs, 
read and write machine language tapes, and much more! A SYMBOLIC DUMP 
command disassembles memory into Z-80 mnemonics! Memory may be displayed in 
HEX or two ASCII formats, and can be EDITED, MOVED, EXCHANGED, VERIFIED, 
FILLED, ZEROED, TESTED, or SEARCHED for one or two-byte codes! 

RSM-2/2D include all above features, plus read and write SYSTEM tapes, enter 
BREAKPOINTS, PRINT with our TRS232 or the expansion interface, and read and 
write disk sectors directly! RSM-2 loads at the top of 16K LEVEL I or II. 
RSM-2D, furnished on disk, has 3 versions for 16K, 32K and 48K. 

BASIC-1P - LEVEL-1 BASIC WITH PRINTING! - S15.95 

Loads into the top 4K of 16K TRS-80' s and uses any LEVEL-1 BASIC program or 
DATA tape (up to 12K in length) without conversion! Plus LLIST and LPRINT 
for TRS232, RS-232-C or Centronics printers. LPRINT ON and LPRINT OFF 
prints anything that you see on the screen! All LEVEL- I abbreviations and 
functions supported. 

BARRICADE: MACHINE LANGUAGE ACTION GAME FOR TRS-80' S - $14.95 

Break through the 5-wall Barricade with the high-speed ball and keyboard 
controlled paddle! Trap the ball among the walls and watch it destroy the 
100 blocks! Select from 8 speeds, 4 paddle sizes, and 3 ball-angle limits 
to challenge experts and beginners. 3 scores with the best of each saved to 
be challenged by other players. NOBODY can achieve the maximum WEIGHTED 
SCORE of 33,000! 4K LEVEL- I and IX. 

AIR RAID: A REAL-TIME TRS-80 SHOOTING GALLERY! - S14.95 

A high speed machine language game where large and small airplanes fly 
across the screen at different altitudes. A ground based missile launcher 
is pointed and fired from the keyboard. Aircraft explode dramatically when 
hit, sometimes destroying other nearby planes! Score is tallied for each 
hit or miss, and the highest score is saved to be challenged by other 
players. AIR RAID provides hours of fun for you, and is a super 
demonstration program for entertaining friends! 4K LEVEL I and IX. 



CALIFORNIA RESIDENTS ADD 6 PER CENT SALES TAX 
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THE ELECTRIC PENCIL FOR TRS-80 DISK SYSTEMS - $150.00 
THE ELECTRIC PENCIL FOR TRS-80 TAPE SYSTEMS - 99.95 

Write text, delete, insert, or move words, lines or paragraphs, save your 
text on tape (or disk), then print formatted copy with our TRS232 or the 
Radio Shack Printer (plus RS-232-C with disk version). Right justification, 
page titling and numbering, transparent cursor and repeating keyboard. 
Uppercase only, or add lowercase entry and display with minor modification. 
Tape version runs in LEVEL-I or II 16K computers. A superior word processor 
for home or business use! 

CP/M OPERATING SYSTEM WITH TRS232 DRIVER - $145.00 

CP/M is a file-oriented disk operating system that provides a common set of 
utilities for program development and operation. 6 built-in commands, plus 
many utilities called in from disk. A single editor (ED) is used to create 
and modify all files. Files may be much longer than your memory! The 
assembler (ASM) assembles files directly from disk, placing HEX object and 
assembled PRINT files back onto disk! Also includes DDT (Dynamic Debugging 
Tool), PIP (Peripheral Interchange Program), and more! CP/M will run on 16K 
TRS-80's with single disk drives, but 32K and 2 or more drives are 
recommended. CP/M is a trademark of Digital Research, Inc. 

DCV-1: CONVERT SYSTEM PROGRAMS TO DISK FILES - S9.95 

RSM monitors, Barricade, Air Raid, RSL-1, ESP-1, T-BUG, or nearly any SYSTEM 
tape shorter than 5K (21K if you have 32K of memory) can now be executed 
from disk, even if it interferes with TRSDOS! DCV-1 loads system tapes into 
high memory and adds a block-move routine. TAPEDISK is then used to create 
a disk file. When accessed from disk, the program loads into high memory, 
moves itself to its correct address, then jumps there and executes! 

TRS232 PRINTER INTERFACE - $49.95 (+$2.00 shipping) 

A fully assembled self-contained software-driven output port for TRS-80 
printing. Use any RS-232 or 20-mil current loop ASCII printer. The TRS232 
is furnished with cassette software and works either with or without the 
expansion interface! Use the TRS232 with LEVEL-II BASIC, CP/M, BASIC-1P, 
ELECTRIC PENCIL, RSM-2/2D or your own programs! 

OTHER TRS-80 PRODUCTS 

t ESP-1: $29.95 Editor, assembler, and monitor using INTEL 8080 mnemonics. 
RSL-1: 14.95 Draw patterns, then play Conway's LIFE in machine language. 
LST-1: 8.00 A disassembled listing of LEVEL-1 BASIC with some comments. 

* SMALL SYSTEM SOFTWARE * P.O. BOX 366 * NEWBURY PARK, CALIF. 91320 * 
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Without your help, we can't afford to win. 
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at Computer Corner 



OF NEW JERSEY 



with 



16-K 

$ 1029. 

We are authorized dealers for the following name brand manufac 
turers, and we offer in- house service on all brands we sell. 



• Southwest Technical 
Products, Inc. 

• PolyMorphic Systems 

• Micro Term 

• George Risk Ind., Inc. 

• Hayden Books 

• Sybex Books 

• Scelbi Books 



• Newtech. Computer Sys. 

• Ohio Scientific 

• Jim-Pak 

• Kim-1 

• Sanyo 

• Verbatim Removable 
Magnetic Storage Media 

• OK Tools 



MASTER CHARGE & VISA ACCEPTED! 

Computer Corner of New Jersey 

240 Wanaque Avenue, Pompton Lakes, N.J. 07442 

(201) 835-7080 




laves your 

Favorit 



h 



p 



lant 



TIRED OF PLAYING GAMES? 
MAKE YOUR TRS-80 WORK FOR YOU! 
ALL NEW SOFTWARE CONTAINS BASIC 
INFORMATION ON THE CHARACTERISTIC 
COMMON AND BOTANICAL NAMES, TYPE A 
PROPAGATION, TEMPERATURE AND HUMIQfflTY 
SOIL AND FERTILIZER, DISEASES AND PE 
OF 100 FAVORITE HOUSEPLANTS. 

**100 FAVORITE HOUSEPLANTS** 

FOR TRS-80 4K LI $12.50 

4K LII $12.50 

(Idaho Residents Add 3% Sales Tax) 
MAKE CHECK OR MONEY ORDER PAYABLE TO: 

»^C128 






A PRINTER FOR YOUR COMPUTER 



TERMS: VISA, MASTER CHARGE, 
Cashier Check or Money Order. 
C.O.D. with 10% down. 
Shipping Via Air or Truck collect. 



3 S SALES 

P.O. BOX 45944 
TULSA, OK 74145 
918/622-1058 
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$995 00 

MODEL 3S-80 for TRS-80 
Ready to plug into your 
expansion interface. 

MODEL 3S-PP 

for computers with 8 bit serial 
port. 

MODEL 3S-SS 

for computers with RS-232 
port. 

$ 1095 00 for 

MODEL 3S-AA 

Includes RS-232 card for Applell 
Specify model number on order. 



Ready to plug into your 
computer 

Very high quality print 

Completely refurbished 
IBM 731 I/O 
Selectric terminal 
in a new table 

Upper & lower case 
removable type ball 

Special '/O interface 

Heavy duty re-mfg. IBM 
power supply 
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mmw* hipl0t 




DIGITAL PLOTTER 




Resolution and repeatability 
of 0.005 in., Origin is com- 
pletely relocatable, RS232C 
and 8 bit parallel interface 
selectable at the connector, 
Accuracies of ±0.015 in. 
(0.4mm), Optional LC display 
shows actual X-Y values 
Price $295.00. 



Displays data in easy to read 
graphical format, Both serial 
and parallel inputs built-in, 
Uses standard 8 1 / 2 " x 11" 
paper, Plotting speed up to 
2.4 ips, Resolution of both 
0.01 and 0.005 in., Baud rate 
and step size easily changed, 
Completely assembled and 
ready to use. 



List Price $795.00 List Price $1 085.00 

ACP Sale Price $735.00 ACP Sale Price ... $ 965.00 

ADVANCED COMPUTER PRODUCTS 

P.O. Box 17329 • Irvine, California 92713 
New Phone (714) 558-8813 • TWX: 910-595-1565 



Tarbell 32K RAM Memory 




★S-100BUS* *300ns* *STATIC MEMORY ★ 
★9 REGULATORS PROVIDE EXCELLENT 
HEAT DISTRIBUTION * 

★ EXTENDED ADDRESSING (Bank Switching) * 
★ LOW POWER REQUIREMENT * 

★PHANTOM LINE* 
★20 PAGE OPERATING MANUAL ★ 
★ FULL 1-YEAR WARRANTY ★ 

FULLY ASSEMBLED AND TESTED $625. 

SAME BOARD WITH ONLY 16K INSTALLED .... $390. 

Please send check or money order. No CODs or credit will be accepted on this item. Califor 
nia residents please add 6% sales tax. P4& 





950 Dovlen Place • Suite B • Carson, Calif. 90746 
(213) 538-4251 (213) 538-2254 



Radio Shack Computer Owners: 




GAMES 
EDUCATION 
PERSONAL FINANCE 



BEGINNER'S CORNER 
NEW PRODUCTS 
SOFTWARE EXCHANGE 



MARKET PLACE 
QUESTIONS & ANSWERS 
PROGRAM PRINTOUTS 



PRACTICAL APPLICATIONS 
BUSINESS 

GAMBLING . . . AND MORE! 



FREE* WORD PROCESSING PROGRAM (Cossette or Disk) ^ 

' For Writing Letters, Text, Mailing Lists, Files, Etc. 

With Each New Subscription Or Renewal 

* This offer volid on orders placed ofter Dec. 1, 1978 




□ ONE YEAR SUBSCRIPTION— $24 

□ TWO YEAR SUBSCRIPTION— $48 

□ SAMPLE OF LATEST ISSUE— $4 

□ START MY SUBSCRIPTION WITH ISSUE 

(#1 =July 1978; #7 = January 1979) 

□ New Subscription □ Renewal 

□ Master Charge □ Visa 



CREDIT CARD # 

SIGNATURE 

NAME 

CITY 



EXP. DATE. 



STATE 



_ ZIP 




H 
& 
E 



CQMPUTRQNXCS 



V M64 



rvtATVCMATCAL APRXATDN6 SEFIVCE 



24 HOUR ORDER LINE: (914) 425-1535 A 



Box 149 New City, New York 10956 

SEND FOR FREE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-60 PROGRAMS AVAILABLE ON CASSETTE AND DISKETTES 
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STOCK MARKET • TRADER 
ENTREPRENEUR 

STOCK MARKET ANALYSIS 
SYSTEM 

Technical analysis for the market trader with little time (15 
min/day). For $25 you receive data base plus two programs on 
cassette and hard copy instructions written for the novice. 
Please indicate: TRS80 Level I or II 16K or PET 8K 

STOCK MARKET FINANCIAL 
SYSTEM 

Includes two programs and hard copy instructions for better 
control of your stock and option transactions. For $20 you 
receive software with eight analysis routines. Two of these 
routines are stock transactions which made money and option 
transactions which made money. Six more program routines ex- 
ist with some consideration given to taxes. Please indicate - 
TRS80 Level II 16K or PET 8K 

ACCOUNTING ANALYSIS SYSTEM 

Includes two programs and hard copy instructions for better 
control of your personal business affairs. From your data base a 
Profit and Loss Statement as well as a Balance Sheet are produc- 
ed. In addition simple budget comparisons are made. Please 
remit $20 and indicate: 
TRS80 Level II 16K or PET 8K 



Distributed n>, 



STEVE E. SHAW P.E. 
Software Consultant 
P.O. Box I707 
Tampa. Florida 3*601 
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P.S. SOFTWARE HOUSE 

FORMERLY PETSHACK 

PET™ SCHEMATICS 

FOR ONLY S24 95 YOU GET 

24" X 30 schematic of the CPU board plus oversized schematics ot the Video 
Monitor and Tape Recorder, plus complete Paris layout - all accurately and 
painstakingly drawn to the minutest detail 

PET ROM ROUTINES 

FOR ONLY $19 95 YOU GET 

Complete Disassembly listings ot all 7 ROMS, plus identified subroutine entry 
points. Video Monitor. Keyboard routine. Tape Record and Playback routine. Real 
Time Clock, etc To entice you we are also including our own Machine Language 
Monitor program for your PET using the keyboard and video display 
You can have the Monitor program on cassette for only $9 95 extra 

$74 95 
$49 95 



PET to PARALLEL INTERFACE with 5V 8A power supply 
PET to 2nd CASSETTE INTERFACE 



Send tor our tree SOFTWARE BROCHURE Dealer inquiries welcome 

PET M EXPANDOR PRINTER 

PRINTER PRICE WITH PET INTERFACE $525 

• Small size of 4 5 H x I2v» W x 9VTD 

• Impact printing 3 copies 

• Prints 80 columns wide 

• Print Cylinder - not a matrix 

• Uses 8'? paper pressure or pin feed 

• Easy to maintain yourself or return to us 

• Regular Paper - Coated paper not required 

• Lightweight. 1 1 lbs with cover 

• Prints 10 characters per second 

• 64 Character ASCII Character Set 

• Full Documentation Included 

This is the ideal, low cost, reliable, self maintained 
printer with which to complete your PET 1 system. 

P.S. SOFTWARE HOUSE ^ P37 

P.O. Box 966 Mishawaka, IN 46544 

Tel: (219) 255-3408 




GIVE YOUR TRS-80 WHAT IT DESERVES 



All tapes $10.00 each, on cassette, 
plus $1.00 postage & handling. 
Choose Level I or II. 

A television station in Florida chose our Biolorecast program (catalog # 
CS 1| to use in a special news broadcast during the November 1978 state- 
wide political elections Many think ours is the best biorhythm program ever 
written And it loads and executes in less than 4K' 

One customer is using ou r Orbit programs (catalog W CS 2) to help him in 
the weather satellite work he does for the Air Force 

Recreation centers, schools, businesses, doctors, and housewives are 
using oui^endOut program Lend Out (catalog #CS-7) keeps track of things 
loaned out to people Its high utility, together with its many features and 
ease of use. have made it a best seller 

And speaking ot best sellers . . . 

Our Turkey Buzzard game (catalog # GT 4) has made an even bigger 
splash than we expected It is a game that has everything a detailed 
scenario, character animation, and a general arcade style It's chocked full 
of dangers and comic pitfalls No wonder there are those who say it may be 
the most successful work ever to combine a continually changing plot with 
all TRS-80 graphics capabilities Already it is becoming a classic among 
classics. 

All of the above programs will execute in less than 4K RAM! You can t get 
those programs from any other company We invented them and only we 
own the rights to them Sure you can buy one of those cheap software 
library'' deals, but most of the programs they feature can be found in books 
Books you can check out from your public library for nothing 

So for something truly different for your computer, look to the creative 
software company 

Send SASE to receive the product list faster. 

mmm PO Box 536 Inman SC 29349 _ 



ATTENTION 
APPLE II OWNERS 

Southeastern Software NEWSLETTER 
$10.00 for 10 issues per year. Back 
issues available at $1.00 each. 



Sand S5.85 plus 500 p&h for 
3 program damo tapa. (Inte- 
ger or Applesoft II) and aam- 
Pla NEWSLETTER. 



Ask your local dealer fo r MAG FILES 
for the Disk II and the NEWSLETTER 

SOUTH€/4STGRN SOfTWdlK 

f 7270 Culpepper Drive ^ss2 
New Orleans, LA 70126 



Who regularly publishes more info on 
APPLEs, PETs, KIMs, SYMs, AIMs, and 
other 6502 based systems, products and 
programs than 



kilobaud BUTI 



nuicnmLC case 

creative computing 

COMBINED? 



<5 



that's 
who 



the full size magazine devoted to 6502 
information. Now published monthly $12.00 
per year in USA. 

Now you can get all of MICRO by buying 
"The BEST of MICRO Volume I" for $7.00 
(includes shipping) and starting your 
subscription with issue til. 

PO Box 3, S. Chelmsford, MA. 01824 
617/256-3649 



Datapoint CRT Terminals 



ta 



Fully-Assembled — Guaranteed 

#3360 $649.50 

• Add $15 packing refurbished 

• Shipped FOB Washington, D C Terms check, M O. 
or charge 

• 90-day guarantee • Scrolling version $695.00 

Model 3360 speeds from 300-4800 Baud, numeric 
keypad, cursor controls, Edit, Block-Transmit, search 
modes ASCII Keyboard with codeable options 
Green phosphor, 24 80 ch lines, addressable cursor; 
RS-232C serial interface; other speeds available! 
Manual $10; cable kit $9 95 Datashare/IBM-2260 
compatible version $1 ,1 00 00 • Model 3000 $495.00. 
M-33 ASR Teletype $895. KSR $725, All M-28. 35 
components available, also Modems, readers 
QUANTITY DISCOUNTS AVAILABLE Leasing, ser- 
vice at low prices 

TELECOMMUNICATIONS SERVICES CO. 

Box 41 1 7, Alexandria, Va. 22303 ^ T26 
703-683-4019 / TLX 89-623 



ANNOUNI 



NORTH-STAR 



TM 




BUSINESS SOFTWARE 

INVENTORY CONTROL handles 1200 items per 
disk. Full prompting. Can be used by untrained 
personel. Pays commissions & bonus based on 
profits, not gross sales ! (Up to 5 salesmen.) 
Detailed reports. Includes SUP-R-SORT. 13 
programs in reliable use over one yr. Requires 
32 K, 1 drive, any printer, and any TV terminal. 

INVENTROL w manual & listings $89.00 

MANUAL (refundable w. purchase) $ 29.00 

SUP-R-SORTs 100 items per min! $ 39.00 

ACCOUNTS RECEIVABLE $ 89.00 

ACCOUNTS PAYABLE w. manuals. $ 89.00 

Write for details. M.C & Visa OK. Dealer plan. 

YOUNGS 

P.O. BOX 5207 Stn. B, Victoria B.C. CANADA 



MICRO'S SHOULD 
EARN THEIR KEEP! 



You liked Version 1 of our General Ledger, 
welt until you eee Version 2.2! Some 
features Include: (Version 1 owners, write 
for credit on Version 2.2) 



Our new "Skip-Sequential" (TM) file 
structure; Up to 100 (or more) custom 
accounts; Direct cursor control (for 
some video devices) or standard 
scrolling; Complete Income statement 
and balance sheet with printer output; 
Complete audit trails; Expanded error 
checking; Ueer oriented with expanded 
manual; much morel 16 programs 
totalling over 70K. Price: $79.95 

Check our documentation: $5.00 (credited 
towards purchase). All programs on 
diskette and uee North Star BASIC, IK of 
free memory, I or more drives. 

Write for details 



^E34 



ECOSOFT 

P.O. Box 68602 
Indianapolis, IN 46266 



TRS - 80 

DUST 
COVERS 




Custom Fabric Dust Covers made from velour, corduroy, 
or denim. Three-Piece Set fits the keyboard, the Video, and 
the Tape Drive. Helps combat bounce-causing dust con- 
tamination. Slots for all cables so the covers just slip on. 
Colors to match your room decor. Machine washable. Pre- 
shrunk. 



CHOICE: VELOUR 

Gold 

Red 

Green 

Maroon 

Brown 



CORDUROY 

Brown 
Royal Blue 
Gold 



DENIM 

Blue 



THREE-PIECE SET — $19.95 DISK DRIVE COVER— $7.95 
KEYBOARD ONLY— $7.95 

TERMS: PREPAID. Check. Money-order, Master 
Charge, VISA. Add $1 for shipping. Mass. Residents add 
5°7o sales tax. Money-back guarantee. Write for club or 
dealer discounts. 

AUGUST AUTOMATION ^ A89 
28 Milk St. 
Westboro MA 01581 
(617) 366-0870 
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PET and TRS-80 : 



'Just LOAD and GO' Software 
Pre recorded Business Program* 
USEFUL PRACTICAL LOW COST! 

NO PROGRAMMING EXPERIENCE REQUIRED' 

I GENERAL LEDGER— For home businesses, sole propri 
etorships, small corporations— $19.95 plus $1 50 s&h, re- 
quires 8K min. user memory 

I CHECKING ACCOUNT— For personal bank accounts— 
$19.95 plus $1.50 s&h, requires 8K min. user memory 

I RENT ACCOUNTS— Records on rental properties— $16.95 
plus $1.50 s&h 

> LEGAL DIARY— For Attorneys (Client Accounts) $16.95 
plus $1.50 s&h 

I TRUST ACCOUNTS— For Attorneys (Client Accounts) 
$16.95 plus $1 50 s&h 



Programs include 2 PerCom "Pilon-30" record cas- 
settes—money back guarantee 
HUSTLER Series 1 for PET(tm) are now available in 
Britain and Europe through: 

PETSOFT 

PO Box 9, Newbury Berks. RG13 1PB, England 
Specify which computer is used. 

D« a «.r 

infl u A " mail orders must be P re -P a,cl 

. « Computers ome c*| 

c/o Kenneth Harris 

1314 South King St. Honolulu, HI 968 1 4 
Suite 1156 808-536-7735 

TRS-80 buf 

We've got it or we'll get It. 
All mojor bronds software 
discounted. 

OUR CUSTOM SPECIALS 



Home Const Matls Cost— $ 100: Disk $200 
Block/Brick/Concrete Matls— $75; Disk $100 
job Cost Analysis— $75; Disk $100 
A Better Realtor Program— L2 $ 100; Disk $ I 50 
Reservations— Hotel and Airline; Disk $100 

SALES/MANAGEMENT 

Retrun on Time Invested 

Account Analysis $ 1 00 each program 

Territory Call Scheduling 
Workload Analysis 

M A TAPES. BUY THESE BEFORE ANYTHING ELSE: 

•Five Hours on Closing— Ziglar $50 
•Think and Grow Rich— Hill $22 



The Computer Shop 






217 Grand Spencer, I A 51301 
Call 712-262-8535 M.C./VISA 
IA Residents add 3% 
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RS232C Computer compatible 
Paper Tape Transmitter/Model 
612 

i 




Stops and starts on character at all speeds, uses 
manual control or X on, X-off 90-260 volt, 50-60 Hz 
power. 50 9600 baud, up to 150 char/sac synchronous 
or asynchronous; gated Intarnal or axtarnal clock, 
RS 232C. currant loop or parallel output, reads 5-8 
level tape, 7-11 frames per character, even or odd 
parity. Desk top or rack mount. 



ADDMASTER CORPORATION 
416 junipero serro drive 
son oobriel, co 91776 

(213) 285-1121 telex 674770 

oddmoster ioob 
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ATTENTION 
NORTH STAR USERS 

TFS— 

Text formatting system. At last a powerful, full- 
featured text processor for the Northstar Disc System!! 
"TFS" runs with virtually any system configuration and any 
terminal. (Note. Uses RAM from to 2000H). Justifies left 
and right margins, page and chapter headings, page 
numbering, multi-copy, move text, search text, substitute, 
merge files, and append files from disc, and much much 
more! "TFS" is of great use by anyone that wants perfect 
text and typing with the minimum effort! Includes a 
70-page user's manual complete with examples, plus a 
handy quick reference guide to the "TFS" commands. 

- - -> $75.00 

RDA— 

Data System. A very fast and reliable data base 
management system for Northstar. Access time of less 
than 0.5 sec (worst case we could find!) Unlimited cross- 
referencing, paged output, more. "RDA" automatically ad- 
justs itself for the amount of memory you have! "RDA" is 
great for any one having to have quick access to data and 
cross-references! Includes user's manual with examples. 

- - -> $45.00 

(Illinois residents add 5% sales tax) 



217-344-7596 



/mm/on 
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The first 
microco mputer 
shopping guide! 

The BIG NEW 2nd edition of the Computer Data 
Directory is the first microcomputer shopping 
guide! Perfect for businessmen, educators, and 
personal computer users. Complete with advertise- 
ments, photographs, and useful information on 
thousands of companies and products. You can 
find the best deals easier. Includes product/manu- 
facturer cross-reference, computer stores, consult- 
ants, software directory, publications, clubs, trade 

shows, entrepreneurs the works! There's 

nothing else like it. Order your copy now. Paper- 
back (8V 2 x 11) only $5.98, clothbound only 
$11.98. Postage paid in US and Canada (foreign 
orders add $2.00). Allow 8-10 weeks. 
Order Today! 

Computer Data Publishing »^C77 
P.O. Box 598 
Cleveland, Ohio 44107 
(216) 221-5440 



Companies... 

This guide will reach thousands of qualified buyers. 
Do we have your product information? Call or 
write today for details. 



ATTENTION 
NORTH STAR USERS 



i TINY PASCAL: The Chung/Yuen Tiny Pascal. Includes 
object and source! Needs only 24K to run! 

= = =:>> $40.00 

i ARIAN : 8080/Z 80 Operating System. Assembler. Text 
Editor Debugger. Dynamic File Capabilities Save & Load 
Source/OBJ Files to Disk Resident and Custom Com 
mands Truly a powerful, yet easy to use Operating System 

= = = >> $50 00 

ft INVESTMENT PACK. Stocks Bonds, etc Statistical 
Analysis. Portfolio Management. Options much more 

■ m m » $30 00 

ft FAMILY PACK : Programs tor home and tamily Includes 
Mail List Phone List. Recipe Analysis Home Budget 
much more 

■ • »» $30 00 

ft ASSEMBLY LANGUAGE PROGRAMMING COURSE : Level 
#1. beginners Tired of not understanding Assem Lang 
programs'' Get this course and begin writing your own code 

= = = > »$30 00 

• TYPING COURSE: If you re still using hunt and peck" then 
you need Supersoft's Typing Course! 

= = = > > $30.00 

(Illinois residents add 5% sales tax) 

/UPeiLADfT a 
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^P.O. Box 1628. Champaign, IL 61820' 



TRS-80 COMPUTING 

non profit newsletter 

12 Issues For $15.00 

(US) 

and now 

PEOPLE'S SOFTWARE 

at popular prices 

• 25 cents per program plus 1 dollar per tape 

• Tape #1 includes 26 Level I business/home/edu- 
cation programs, just $7.50 plus 50 cents 
postage and handling (CA residents add 45 
cents tax) 

• Write for information 



CI 



COMPUTER 
INFORMATION 
^cio4 EXCHANGE 



Box 158 San Luis Rey, CA 92068 



* APPLE OWNERS * 



APPLETIME, a Real Time Clock for the 
Apple II. Plugs directly into any slot and 
keeps time even when computer is off. 
Completely assembled and tested. 

SPECIAL INTRODUCTORY PRICE 
APT-1 Real Time Clock $59.95 

PR0T0B0ARD, with over 1300 holes 
on 0.1 centers for designing your own 
circuits. 

APB-1 Pro to board $16.95 



Otter good this month only 



*^W29 



mmmm WEST SIDE ELECTRONICS a* 

■■■■ P O Box 636, Chatsworth, CA 91 31 1 W 

We pay all shipping in Continental USA 
Others add 1 0%. California residents add 6% tax 
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TRS-80 means business! 

...with CP/M, CBASIC2, 

& applications software. 



I CP/M ("the software bus") & CBASIC2 (the stan- 
dard for business software) bring new power and 
versatility to the TRS-80 for practical use. 

CP/M Operating System (w/Editor, Assembler, 

Debugger, Utilities & 6 manual set) $145 

£?££]£ 2 Compiler (w/manual) $ 95 

DESPOOL Print Spooler (w/manual) $ 75 

*0sborne & Assoc. PAYROLL W/COST 

ACCTNG $250 

*0sborne & Assoc. ACCTS. RECEIVABLE &' " ' 

mt% ACCTS. PAYABLE $250 

*0sborne & Assoc. GENERAL LEDGER $250 

# =CBASIC2 source programs; add $1 5 (each) for 
applicable O & A book. 

APH - Self-administered Automated Patient 

History $175 

Write/call for additional software available & FREE 
"CP/M Primer". 

CA residents add 6% tax. Visa, M/C,M/0, Check OK. 



I 




(714) 848-1922 
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t04! WCWMAW AVENUE * SUITE 208 » HUNTINGTON BEACH. CALIFORNIA 92647 



If you need Business Reports with fancy 
frills you have the wrong company. We 
don't put these in our Software or our Ads. 
Both cost *** You *** Money. 

But if you need solid, Down-To-Earth 
Software for your North Star, Imsai, or 
other low cost Data Processing System 
written in Microsoft Basic or Cbasic in- 
cluding GL, AR, AP, Inventory, Payroll, 
Mailing List and Fixed Asset Accounting 
then you ## * Do *** have the right 
company. 



A 



GIVE US A TRY - WE KNOW YOU'LL BE GLAD YOU 
We honor Visa and Mastercharge 
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102 Avenida Dela Estrella 

Suite 208 
San Clemente, CA 92672 
(714) 492-7633 



CERTROniC5 

Features: 

1 50 Lines per Minute, 96 Characters - Upper and Lower Case, 
5/10/20 Characters/Inch - Software Selectable, Elongated 
Characters, Underlining, Simplified Operation, Quiet, Audio 
Alarm, Long Life - Only 4 Moving Parts, Small Size and Light 
Weight, No Toners/Ribbons Required. 



<8> 





MODEL P1 
W/PARALLEL INTERFACE 

7-Bit ASCII, TTL Compatible 
Input/Output Signals, 
Compatible with Centronics 
and other Printer Product 
Lines. 

List Price $495. CO 



MODEL S1 W/SERIAL 
(RS232) INTERFACE 

7 Bit ASCII, Serial RS232C 
Interface with Parity Selection, 
Switch-Selectable Baud 
Rate: 50 to 9600, 192 
Character FIFO Buffer. 

List Price $595.00 



ACP Sale Price $395 .00 ACP Sale Price $525.00 

Paper (6/case) . . . $2.95/roll 

ADVANCED COMPUTER PRODUCTS 

P.O. Box 17329 • Irvine, California 9271 3 »^ A38 
New Phone (7 1 4) 558-88 1 3 • TWX: 910-595-1565 



EPROM PROGRAMMER— Model EP-2A-79 




SOFTWARE AVAILABLE FOR F-8, 8080, 6800, 8085, Z-80, 
6502, KIM-1, 1802, 2650. 

EPROM type is selected by a personality module which plugs 
into the front of the programmer. Power requirements are 
1 15 VAC, 50/60 HZ at 15 watts. It is supplied with a 36 inch 
ribbon cable for connecting to microcomputer. Requires 1 Vi 
I/O ports. Priced at $145 with one set of software, per- 
sonality modules are shown below. 



Part No. 


Programs 


Price 


PM-0 


TMS 2708 


$15.00 


PM-1 


2704, 2708 


15.00 


PM-2 


2732 


25.00 


PM-3 


TMS 2716 


15.00 


PM-4 


TMS 2532 


25.00 


PM-5 


TMS 2516, 2716, 2758 


15.00 



Optimal Technology, I nc. »^oio 

Blue Wood 127, Earlysville, VA 22936 
Phone 804-973-5482 
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SPIN 



MEANS QUA 




Introducing Bidirectional 



FASTER THAN THE DEVIL! 

Using bidirectional printing the Spinterm can print up to 55 
characters per second with the quality of a printing press. In 
fact, with more than 14 different optional printing "thim- 
bles/' each with up to 128 characters, there is no end to its 
printing capabilities. In addition, during communications, 
there are six user selectable baud rates to 1200. Untouchable! 

MULTI-FUNCTIONAL 

Spinterm's many standard features include 10 or 12 pitch 
spacing (user selectable), normal and absolute tabs from 
1-136 (in either direction), adjustable line feed with sub- 
script and superscript capabilities and enough power to 
imprint the original and five copies. 

Spinterm boasts an incredible graphing resolution of up to 
5760 plot points per square inch (1 20 horizontal — 48 verti- 
cal). Fantastic! 

LONGER LIFE — QUIETER OPERATION 

Having an MTFB of more than 2000 hours, the Spinterm will 
perform to the reliability you demand. The materials used in 
the "thimble" and print hammer extend their life by 50%. The 
"thimble" alone provides normal element life of more than 
30 million impressions! 



Printing At Affordable Prices 

And when it comes to quiet, the Spinterm printers are — 60dB 
with the standard die-cast aluminum cover; 67dB or less 
without cover — so they can be used in almost any 
application. Unbelievable! 

TOTAL ADAPTABILITY 

Means compatibility. The Spinterm features five optional 
interfaces (RS232-C, standard). In addition, Spinterm's op- 
tions include Proportional Spacing — Tractor, Bottom and Pin 
Feed — Nylon fabric or Multi-strike film ribbon cartridges, 
plus too many more to mention. Outstanding.' 

Now instead of a printer playing catch-up, the computers 
gotta pitch. See it! 

For complete information about Spinterm printers see your 
dealer or write: SPINTERM, Input Output Unlimited, 5922 
Kester Avenue, Van Nuys, CA 9141 1, (213) 997-7791. 
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Educational Sales Division: PO Box 8394, Ann Arbor, Ml 48107 • (313) 655-8514 
Export Sales Division: IOU Inc., Dept. IS, 5922 Kester Avenue, Van Nuys, CA 9141 1 • Telex/TWX 910 496 3497 
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BUSINESS SOFTWARE 
For: 



505 Hamilton 
Palo Alto, CA 
94301 
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PAYROLL/PERSONNEL 

PERS1 initializes the Master File. Adds and Updates 
Master Records Does the Annual Restart of Master 

File. 

PERS2 initializes Payroll File. Adds and Updates 
Payroll Records. 

PERS3 lists an Employee Master Record. Lists Em- 
ployee Master File Lists Payroll Records. Lists Payroll 
Files. 

PERS4 computes Payroll and prints Payroll Register. 
PRINTs Paychecks and Journalizes (entries into 
Microledger's Journal File). 

PERS5 prints Job Cost Report, quarterly 941 run, 
Annual W 2 run. 

PERS6 lists one Employee's History. Lists all Em- 
ployees' Histories. 



GENERAL LEDGER 

MICROLEDGER performs the duties of bookkeep- 
ing and the matching of revenues and expenses 
LEDGE R1— builds and maintains your CHART OF 

ACCOUNTS Master file. This file also holds current and 
accumulated totals in each account. 

LEDGER?— sets up and updates JOURNAL Trans- 
action file. 

LEDGER3 — lists both JOURNAL and CHART of AC- 
COUNTS files. 

LEDGER4 — does TRIAL BALANCE and POSTING It 
outputs an AUDIT TRAIL of all transactions. 

LEDGER5 — produces PROFIT and LOSS STATE- 
MENT. 

LEDG ER6— produces BALANCE SHEET Assets, 
liabilities and owners' equities are shown by account 
and by totals 



ACCTS PAYABLE 

PAY1 initializes A/P and adds records to Transaction 
file. 

PA Y2— ch anges or deletes Transaction and Master 
records. 

PA Y3 — reports outstanding A/P broken down into 
four categories: under 30 days. 31-60 days, 61-90 days, 
over 90 days. 

PA Y4 — reports all outstanding A/P for a single 
customer or all customers, followed by Cash Require- 
ments. 

PAY5— reports all outstanding A/P for a single date or 
a range of dates followed by Cash Requirements 
PAYS — lists both the Transaction and the Master 

files. 

PAY7 — PRINTs checks and accumulates and journal- 
izes A/P (creates entries into the MICROLEDGER'S 
JOURNAL file). 



ACCTS RECEIVABLE 

REC1— initializes A/R, adds A/R records & PRINTs 
invoices. 

REC2 — enters receipt of customer payments, 
changes or deletes Transaction & Master records 
RJEC3— reports outstanding A/R broken down into 
four categories: under 30 days. 31-60 days. 61-90 days, 
over 90 days. 

REC4— produces statements of A/R for a single 
customer or for all customers followed by Cash Projec- 
tion. 

REC5 — produces a report of all A/R outstanding for a 
single date or a range of dates, followed by Cash 

Projection. 

REC6 — lists Transaction & Master files, and 
accumulates & journalizes A/R (creates entries into Ml 
CROLEDGER's JOURNAL file). 



INVENTORY CONTROL 

INV 1 —initializes both Transaction and Master files, 
adds & updates Transaction and Master records; 
initializes JOURNAL file, restarts Master file. 
INV2 — runs, issues or receives Transactions, creating 
inventory records. It also journalizes and accumulates 
Transactions (creates entries into MICROLEDGER'S 
JOURNAL file). 

INV3— lists both Transactions and Master files. 
INV4 — supplies Stock Analysis Report, and the ABC 
Analysis. 

IN V5 - produces the report showing allocation of all 

materials used year-to-date by JOB Control Classifica- 
tion codes 

INV6— computes and provides the E.O.O. (Economic 
Order Quantity). 
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TRS-80 OWNERS 
LISTEN TO THIS... 

There's a CT-1 

SPEECH 
SYNTHESIZER 

for you. 



6) 



J 




o o 



I 




That's right. The famous Computalker 
CT-1 Speech Synthesizer that produces 
highly-intelligible natural sounding 
speech can now be installed on your 
TRS-80. 

Completely self-contained, the Model 
CT-1T comes with its own chassis and 
power supply, on-board audio amplifier 
(2 Watts), CSR1 software, and inter- 
connect cable. The CT-1T comes with 
complete documentation and is avail- 



able on either 5V4 inch diskette or 
cassette. TRS-80 Level II and 1 6 K words 
memory required, 32K words recom- 
mended. 

SAVE $100 

SPECIAL INTRODUCTORY PRICE 




Suggested retail price is $595 
Calif, residents add 6% sales tax. 



COMPUTALKER 
CONSULTANTS 

1730 21st St., Suite A 
Santa Monica, CA 90404 
(213)392-5230 C36 



UNDER ATTACK I ! ! 




•• • •• 
••• •• 



Though the loose confederation of colonies in ORION 
had staved off the Stellar Union's bid for hegemony, 
would they do as well against the alien K/ottau? 

inunsici 

EfWEl 



FOR TRS-80 
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INVASION ORION uses the simple, but unique and 
challenging STARFLEET ORION game system, but 
since your opponent isn't human, we've programmed 
the computer to play the K/ottau. INVASION 
ORION is complete with program cassette, 64 page 
Battlemanual and control sheets. 10 all -new scenarios. 
(Requires TRS-80, Level II, I6K). 

Ask your local dealer or send $19.95 to: 

Automated Simulations, Dept. B, P.O. Box 4232, 
Mountain View, CA. 94040. 

California residents please add 6% sales tax. J 



APPLE ][ 



Business Software 

Micro Software Systems has developed a snail business turnkey system 
designated as the Financial Management System (FMS) . The password protected 
system is comprised* of 30+ programs which form the following modules: INVEN- 
TORY, ACCOUNTS PAYABLES, ACCOUNTS RECEIVABLES , PAYROLL and GENERAL LEDGER. 

The FMS was designed and programmed so that the user does not have to 
run any programs. The system is totally interconnected through menus. Menus 
allow function and process selections by entering single characters. 

Speed was a major design consideration; thus, a machine language routine 
called Keyed Sequential Access Method (KSAM) was developed and put on a ROM 
card that is put into Slot 7. The access time was cut down to less than 2 
seconds per record. KSAM keeps the file in ascending order without having to 
go through a program to sort the file. KSAM allowed us to make the PMS an on- 
line system, one in which updates are done immediately. 

INVENTORY - Complete file maintenance plus selective reporting by field. 
Reorder report of critical parts. Point of Sales generates sales slips and 
refund slips, updates the inventory file, sets up accounts receivables record 
for the customer who charges — all done immediately. List prices may be over- 
ridden. Appropriate accounting is done. The inventory file can contain over 
1100 records. 

ACCOUNTS RECEIVABLES - Complete file maintenance plus selective report- 
ing by field. Receipt of payments by customer or invoice. Monthly billing 
and aged invoices. Appropriate accounting is automatic. Complete customer 
file maintenance. 

ACCOUNTS PAYABLES - Complete file maintenance plus selective reporting 
by field. Report of invoices currently payable by user entered date. Ability 
to put an invoice on hold so that it will not be paid. Checks are printed on 
a user defined format. Check approval process before checks and Check Register 
are printed. Ability to enter manual checks. Appropriate accounting is done. 
Cycle and Net terms can be used. 

GENERAL LEDGER - Complete account file maintenance allows all accounts 
to be user defined. Journal entries are easily made. The General Ledger, 
Balance Sheet, and Income Statement are printed using user defined accounts 
and titles. The General Ledger has 4 levels of totals. 

PAYROLL - The payroll module pays at frequencies of weekly, bi-weekly, 
monthly and bi-monthly. It allows pay types such as hourly, salary, commis- 
sion, commission/draw and salary/commission. It covers unique situations 
where an employee works at different pay scales in the sane period. Handles 
up to 100 employees. Prints H-2 , user defined checks and Form 914. The list 
goes on and on. Quarterly and yearly totals are maintained. on various fields. 
The payroll module is password protected at program level. 

All key fields are validated for correctness as they are entered. Such 
data as the vendor number, customer number, account number, part number and 
invoice numbers are checked immediately against their own file. 

The minimum hardware needed is 4 8k, 2 disks, a 132 -column printer with 
either of Apple's interface cards (Parallel or Serial), and Applesoft II ROM 
card. 

The PMS can be purchased at all fine computer stores as a package for 
$800.00 or by individual modules for $200.00 each. Manuals are available 
for $10.00 which is refundable when software is purchased. 

Dealer inquiries are welcome. 

Allow 3 weeks for personal checks to clear. Washington residents add 
5.4% sales tax. C.O.D. orders include C.O.D. charges. 

DflRRELL'S flPPLEWfTRE " D51 

HOUSE 17B38 187TH AVE S.E.. KENTON. WA 98056 
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your 
microcomputer 

can become a 
development 

system 
for only $190 

PRAGMATIC DESIGNS NEW DBM-1 FEATURES: 

• 2048 BYTE EPROM EMULATOR 

• EMULATE 2708, 2758, 2716, TMS2716 EPROMS 

• S-100 CARD FORMAT 

• HARDWARE ADDRESS TRAP 

DBM-1 helps you simplify program development for dedicated 
applications. It is a shared memory card which looks like RAM to 
an S-100 computer and like EPROM to an applications computer. 
Programs for the application computer are developed using the 
S-100 system, the program is loaded into the DBM 1. and the two 
computers are connected by one or two 24 line dip cables. 
DBM-1 now looks like the application computer s program 
memory. During debugging you use the S TOO computer's 
monitor or debugger to make program changes, so the program 
can be completely debugged before you place it in EPROMS. 
DBM 1s hardware address trap can be set to trigger whenever 
the application computer reaches a specific point in the pro 
gram. This trap signal turns on a trap LED and generates s/gna.'s 
which can be used to halt or hold program execution. 

» then you can 
develop 

programs 
for our new 

$125 computer! 

CPU-1 IS A COMPLETE CONTROL COMPUTER ON A SINGLE 
4.5 X 7 CARD: 

• 8085 MICROPROCESSOR WITH 256 BYTES OF RAM 

• 22 I/O LINES; SERIAL 10 PORT 

• PROGRAMMABLE COUNTER TIMER 

• SOCKETS FOR 1 4K OF EPROM 

• USE 2708, 2758, 2716, or TMS2716 EPROMS 

• WIRE WRAP AREA FOR SPECIAL FUNCTIONS 

The system HO and control signals are bussed to pads adjoining 
the wire wrap area, allowing you to easily customize CPU 1 for 
your application. The card is also laid out with space for you to 
add an on board power supply. 

For larger applications CPU-1A has all the features of CPU 1 
expanded to 512 bytes of RAM, 44 I O lines, and two program 
mable counter timers. 
PRICES' 

DBM-1 $190 KIT, $270 ASSEMBLED AND TESTED 

CPU-1 $125 KIT, $175 ASSEMBLED AND TESTED 

CPU-1 A $160 KIT, $210 ASSEMBLED AND TESTED 

24 LINE DIP CABLE FOR USE WITH DBM-1 (1 OR 2 REQUIRED). 

$10 EA. CRYSTAL OPTION FOR CPU 1 and 1A, $10. 

Please add $2.00 for shipping and handling. California residents 
add 6% sales tax. Phone, VISA and MASTERCHARGE orders 
accepted. 

ORDER NOW AND START USING DBM-1 AND CPU 1 TO HELP 
YOU DEVELOP YOUR OWN MICROCOMPUTER BASED SYSTEMS 




711 Stierlin Road 
Mountain View. CA 94043 
(415) 961 3800 



ELZET 80 

Modular Microcomputer-System Using Z 80 CPU 

Based on the 'eurocard' standard pc-board size of 100x160mm, 
roughly 4x6 inches, ELZET 80 offers full expandability up to 40 
boards (all cards fully LS-TTL buffered) and up to 1 MByte of semi- 
conductor memory (mapping feature). 

The 20-slot 64-pole motherboard (KONTRON-Z80-bus) fits into 
standard 19"-sub-rack. High density packaging is used throughout 
(16K static RAM on a single board), bus-connections are made using 
reliable 64-pole male and female connectors. 





All boards are designed to be 'stand-alone' and a hardware-solution 
is used where possible. Some examples: In the minimal version, no 
monitor program is necessary (it's even possible to write or read 
memory without CPU-board). Cassette interface has own Usart and 
works on interrupt, video-board has own controller, page memory 
and baud-rate generator. Thus processor activity is kept at a minimum 
and software remains transparent. Start with the low-cost minimal 
configuration and build your individual system step -by step. 





Here comes a selection of the boards being available now, and we 
are just starting ! 

CPU-board 

Option serial-port 
Option power-on-jump 
Hex I/O with 3 slots, providing all bus-signals 

Console-style plastic box for Hex I/O 
20 slot motherboard (w/Z80 interrupt daisy -chain) 

10 female connectors 64-pole DIN 41612C 
Video-Interface 16x64, upper case, scrolling 
Video-Interface 16x64, u&l case, 4-page memory 
12"-Monitor 



Kansas-City cassette-interface, interrupt-logic, up to 2400 bd. 



178,00 DM 
32,90 DM 
25,00 DM 
198,00 DM 
19,80 DM 
58,00 DM 
88,80 DM 
399,50 DM 
680,00 DM 
296,60 DM 



129,00 DM 
250,00 DM 
659,90 DM 
998,00 DM 
479,00 DM 
698,00 DM 
131,80 DM 
168,00 DM 
173,00 DM 
37,50 DM 

70,90 DM 
172,50 DM 
250,00 DM 
250,00 DM 



relay for recorder-motor, PLL-input 
4K static RAM 21 L02 
8K static RAM TMS4044 
16K static RAM 2114L 

2K static CMOS-RAM 5101 L1 , accu for 5 days 
32K dynamic RAM 4116* 
4K EPROM 2708, 1 Eprom incl. only* 
8K EPROM 2708, 1 Eprom incl. only* 
ASCII-Keyboard, 63 Keys 

Frontpanel for big console with cutout 
19" sub-rack, with card-guides, fits into 19"-rack or 

top of big console below 
19" big console, orange/brown 
12K BASIC Interpreter 
7K Assembler 

All boards need +5V, other voltages only for the boards marked 

Starter-System: 

CPU, Hex I/O, 1K RAM (on 4K-board), motherboard, PS 3A 

handbook and some hardware 598,00 DM 

ASCII -System: 

CPU, motherboard. 4K RAM, keyboard, video cassette-interface 

4K Eprom w 1 K-monitor, handbook and hardw. 1 198,00 DM 

If you don't like the above configurations, mix your own ! 

Take a CPU and any other board with a minimum total value 
of 500,00 DM and get a 10% introductory discount. The more 
you take with that initial order, the more you save ! 

Prices are kit-prices, add 25% for assembled and tested boards. All 

boards are supplied complete with all IC sockets and male 64 pole 
connectors, all have soldering mask and legend printing. Shipping 
will be charged at cost (f.o.b. Detmold, West Germany). Ask for our 
free flyer (airmail letters to Europe to be stamped 31c). 

Watch for new boards to be introduced in late summer: Double- 
density floppy-controller with own RAM and 8"-drive, Eprom-pro- 
grammer, various parallel and serial ports including true RS232 for 
machine-control applications or printer driving, small low-cost metal- 
lized paper 32col. printer. 



ELEKTRONIKLADEN 



^E42 



W. Mellies-Str.88 4930 DETMOLD 18 West Germany 
Telephone (05232) 8131 Telex 93 14 73 laden d 



Shops in Munster (Tel.0251/795125), Amsterdam (NL, Tel. 020/ 
728 543) and Paris (F, Tel. (1) 320-37-02) 
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SPACE WAR!! 
TRS-80 APPLE II 



Real time graphic SPACE WAR like that played on large computers 
is availible for the TRS-80 and the APPLE II in machine 
language. Two players combat in space while orbiting the sun 
in individual space ships. Each ship can rotate left or right, 
accelerate, fire up to five missiles at a time, and enter 
hyper space. The program has five levels of play, for beginner 
to advanced, as follows i 



MODE i 



(2) 

(3) 
(*) 
(5) 



BEGINNER 

INTERMEDIATE 

ADVANCED 

NO EDGE BOUNCE 

REVERSE GRAVITY 



(No floating - ships move like tanks) 
(Floating - like real space ships) 
(Adds Sun's gravity) 
(Ships can move off screen edge) 
(Sun pushes ships and missiles away) 



Availible for 16K TRS-80 Level I and Level II or 16K APPLE II . 
TRS-80 version requires no additional hardware due to keyboard 
design. APPLE II version requires hi-resolution graphics and 
two four-button consoles - complete plans for building your own 
are included. 



Please specify TRS-80 or APPLE II . 

Send $9.95 check or money order for cassette tape and manual. 
All orders are postage paid. 
Texas residents add 5% sales tax. 

♦TRS-80 is a trademark of Radio Shack, a Tandy Company. 
'APPLE II is a trademark of APPLE Computers. 




Device Oriented Games, Inc. 

P.O. Box 400727 

Dallas, TX 752^0 |XD52 



19.95 



Sawyer Software 



Quality Business Software 
For PET tm or TRS-80 tm (level II 16K) 



AP1 is a general ledger package 
with check journal, income state- 
ment, balance sheet and 
checkbook reconciliation routine. 
Designed for the small business 
or homeowner. Up to 50 entries 
and 40 accounts per period. 
$25.00 



"Accounting Pack I by SAWYER 
SOFTWARE can be described in 
one word: Fantastic. Any who has 
prepared a balance sheet manu- 
ally will have a slight heart 
murmur upon using the Account- 
ing Pack. It is amazing that the 
program fits in 8K. I would say 
the Accounting Pack is useful and 
could justify the price of a PET 
unto itself for any small 
business." 

Review in BEST OF PET 
GAZETTE. 



AP2 has all the features of AP1, 
plus up to 250 entries per period, 
Menu, formatter for reports and 
more. Requires at least 16K in 
PET or TRS-80. 

AP2 also utilizes a printer for the 
reports. Send device number of 
printer with order. 
$45.00 



Payroll computes tax information 
and updates totals for quarterly 
and yearly reports. Employees 
can be salaried or hourly and pay 
periods can be either weekly, 
bi-weekly, semi-monthly or 
monthly. Any number of 
employees (8 per cassette). 
$30.00 



B.A. allows management to have 
available to them information for 
financial planning decisions 
utilizing ratio and growth 
analysis. 

$30.00 




Call or write for your free brochure 
on all our PET tm & TRS-80 tm programs. 



SAWYER SOFTWARE 




201 Worley Rd., Dexter, Mo. 63841 ^$91 
(314)624-7611 

Telephone Orders Welcome Dealer Inquiries are Invited. 




Your system is only as good as the components that 
make it up. The heart of the 3400 Sub-System is 
the proven excellence of the Innotronics manufactured 
Model 410/420 Diskette Drives. They are complemented 
by a custom enclosure design made up of top quality 
components and featuring distinctive 
solid woods such as cherry and walnut 
for the desk top Model 3400 F. 

If your system demands consistently 
high performance from your 8-inch 
Floppy Disks, then this equipment 
is the answer. 

Available for the first time a fully 
integrated design that you can 
customize to your needs. We believe 
we manufacture the highest quality 
Diskette Drives and Integrated Sub- 
Systems on the market today. 




3400 Rack Mounted Subsystem 



in: tr iics 




ICS 



BROOKS ROAD, LINCOLN, MASS. 
01773 TEL. 617-259-0600 



1^122 




3400F Table or Desk Top Subsystem 
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PROGRAM LIBRARY 

from 

CASCADE ENTERPRISES ^citl 
ON CASSETTE TAPE 

• If you use Solos™ or have an 8080 Sol™ System, 
G2tm Extended Basic is faster and better than others 
requires (15.5K) $49.95 

• For our 6800 users G2™ Standard Basic specifically 
for the S.W.T.P.C.™ 6800 requires (7K) $34.95 
Both G2 basics are by Microsoft™ 

• We have the following games and entertainment which 
will run in these machines: 

</> v> -o h > u> 
o o m jo -o ^ 

THE GAME TAPES r o H " ? H 
ARE ONLY * jj t § pi o 

$14.95 each m 3 S S 

G2 BEAT THE HOUSE •••••• 

G2 CLINIC • ••••• 

G2 OUTWIT • • • * * 
G2 THE MARKET • • • • 

G2 ADVENTURE • • 

G2 BLOCKADE , • • 

G2 OIL TYCOON # • 

G2 PILOT • 

G2 Beat the House includes Blackjack, Craps, Roulette 
and Slot Machine. Craps is a very big program. Ours 
left 3K usable in Level II 16K TRS-80tm. Allows a family 
to play as a group against the computer. 
Call us anytime except Sunday (916) 926-5154 or write 

offe?-t^e tr ^t1oS CASCADE ENTERPRISES 

orders get a free Jox V?.. aene7 

10 minute blank cassette. Mount Shasta. CA 96067 

Cal. Res. add 6% tax 

Bank Cards add shipping & handling $2.00 

□ M/C □ B/A-Visa Expires 

Signature 



ALPHA MICRO OWNERS 

We Offer Quality Software At 
Low Prices For Immediate Delivery: 

PAC# 

1 Some Common Basic 

Programs $15.00 

2 Alpha Micro Utilities $25.00 

3 Statistical Analysis $30.00 

4 Finance Calculator $15.00 

5 PLOT $20.00 

6 Mailing List System $35.00 

7 Deprec. & Amort $15.00 

Each package includes one floppy disk 
(with source and object code), and a well 
documented user's manual. 

Write for more information, or see your 
local dealer. 

Pac 1, 3, 4, 5, 7 also available for TRS-80/ 
CBASIC / MBASIC / APPLE / PET / 
SORCERER. 

BUSINESS MICRO-COMPUTER 
SOFTWARE c ^ A SYSTEMS CONSULTING 

THE BASIC BUSINESS SOFTWARE COMPANY, INC. 

POST OFFICE BOX 2032 
SALT LAKE CITY 

UTAH 84 1 10 (801) 363-1199 



Orcomp provides the perfect combination 

for your TRS-80* 




a fascinating anci 
puzrt**layed on modem man's most 
sophisticated invention. 

Loan Analyzer - compute your own 
mortgage payments 8TT^n/^ptt^ 

New- to-N umbers - an entertaininc 
introduction into the world of whole 
numbers. 

Level 1 Re-Number - for tidying up 
those Level I programs 



fit 



§!!•••»** 





Software plus documentation 

— just the right combination for 
your TRS-80*. Whether you're a 
businessman, an educator, a 
computer professional or hobbyist, 
Orcomp Data Systems professionals 
are there to help. We supply a 
variety of completely documented 
useful software — ready-to-order or 
made-to-order, with most of our 
materials available in both Level I 
and Level II Basic. 

So combine with Orcomp to get 
the most out of your TRS-80*. 




And much more... check our bingo number or send 25c today 
for a complete brochure. 



•TRS-80 is a trademark of the Tandy Corporation. 



Specializing in Microprocessor Systems 

Orcomp Data Systems 
P.O. Box 1357 
Beaverton, Oregon 97005 
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PROGRAM 

GALACTIC BLOCKADE RUNNER 
SCI-FI GAME SAMPLER 
R/T LUNAR LANDER 
MICRO-TEXT EDITOR 
OTHELLO III 
AIR RAID 

micro-chess 
bridge Challenger 

APPLE 21 

STAR WARS/SPACE MAZE 

RENUMBER 

DISK RENUMBER 

PILOT 2.0 

PILOT 3.0 

APPLE TALKER 

APPLE LIS'NER 

TIC-TAC-TALKER 

FORTRAN 

SYSCOP 

ANDROID NIM-2 
SNAKE EGG 
LIFE 2 
DCV-1 

MUSIC MASTER 
DISK MUSIC MASTER 
TRS-80 CP/M 
PET ASTROLOGY 
PERSONAL FINANCE PKG. 
TRS-80 DISK LIB. "A" 



AN EXCITING SPACE WAR GAME WITH GRAPHICS 
3 GAMES— LUNAR LANDER— STAR MONSTER— SPACE BATTLE 
A REAL TIME LUNAR LANDER WITH GRAPHICS 
FORMAT TEXT— SAVE & LOAD TO TAPE— OUTPUT TO PRINTER 
A STRATEGY BOARD GAME— PLAY AGAINST COMPUTER OR OTHERS 
A REAL TIME, ARCADE TYPE SHOOTING GAME IN MACH. LANG. 
PLAY CHESS WITH YOUR COMPUTER— VARIOUS LEVELS OF DIFF. 
DON'T WAIT FOR OTHERS TO PLAY— YOUR COMPUTER'S READY 
BLACKJACK WITH HIRES GRAPHICS 
SCI-FI GAMES FOR THE APPLE 

RENUMBER YOUR BASIC PROGRAMS— RENUMBERS EVERYTHING 
SAME AS ABOVE, BUT ON DISK 

THE EDUCATIONAL LANGUAGE, IN MACH. LANG.— INC. EDITOR 
THE DISK VERSION OF THE ABOVE 

YOUR APPLE SPEAKS! NO NEW HARDWARE REQUIRED 

SPEECH RECOGNITION THE EASY WAY— GREAT WITH THE TALKER 

TIC-TAC-TOE USING SPEECH SYNTHESIS AND RECOGNITION 

FOR THE TRS-80— SEE MICROSOFT'S ADS 

MAKE BACKUP TRS-80 SYSTEM TAPES THE EASY WAY 

GAME OF NIM WITH ANIMATED ROBOTS AND SOUND 

A BETTING GAME WITH ANIMATED SNAKES AND SOUND 

100 GEN. PER MIN. LIFE & BATTI.F OF LIFE W/ ANIMATION & SOUND 

PUT SYSTEM TAPES ON DISK EVEN IF IN SAME MEM AS DOS 

ENTER SHEET MUSIC— THE TRS-80 THEN COMPILES & PLAYS IT 

SAME AS ABOVE BUT ON DISK W/MANY SELECTIONS 

OPENS UP THE WHOLE WORLD OF CP/M SOFTWARE TO THE TRS-80 

DOES ALL THE COMPUTATIONS FOR YOU 

KEEPS TRACK OF CHECKS, BUDGET. COMPUTES INTEREST 



9 PROGRAMS ON DISK— INC. BLOC. RON, OTHELLO ETC. 
BUSINESS AND APPLICATION SOFTWARE— CALL OR WRITE FOR DETAILS 
16K MEMORY UPGRADE FOR TRS-80. APPLE & SORCERER COMPUTERS 
C-10 HIGH OUALTTY DaTa CASSETTES W/SCREW HOUSINGS 
VERBATUM 5-1/2 INCH BLANK DISKETTES 



l<Wo OFF IF YOU ORDER 3 SOFTWARE PACKAGES OR MORE SEND FOR FREE CATALOG— GIVE TYPE OF COMPUTER 



AVAILABLE FROM THESE FINE MICRO COMPUTER DEALERS 



MU ELECTRONICS LTD 

28 COL LING TON AVE. 

BEXHILl -ON-SEA, E. SUSSEX. ENG. 

COMPUTER VILLAGE 
931 SW 87TH AVE. 
MIAMI FL 33174 

L. C. SALES 

100 HINCHEY AVE. #705 

OTTAWA. ONT.. CAN. KIY4L9 



HOBBY WORLD ELECTRONICS 
19333 BUSINESS CENTER DR. #6 
NORTHRIDGE CA 91324 

AUGUST AUTOMATION 
28 MILK ST. 
WESTBORO MA 01581 

THE CPU SHOP 
39 PLEASANT ST. 
CHARLESTOWN MA 02129 



CAPITOL COMPUTER SYSTEMS 
3396 EL CAMINO AVE. 
SACRAMENTO CA 93121 

TRS-80 SOFTWARE EXCHANGE 
17 BRIARCLIFF DR. 
Mil FORD NH 03033 

OP AMP TECH BOOKS 
1033 N. SYCAMORE AVE. 
LOS ANGLES CA 90038 



COMPUTER CABLEVISION. INC. 
2617 42ND ST. NW #2 
WASHINGTON DC 20007 

KENNEDY SYSTEMS 
74 BROAD ST. 
LYNDON VII L.E VT 05851 

ADVANCED COMPUTER PRODUCTS 
I3I0B E. EDINGER 
SANTA ANA CA 92705 




TO ORDER BY PHONE OR FOR DEALER INFO— CALL— (617) 682-8131 

ADD 75c SHIPPING & HANDLING • MASS. RESIDENTS ADD SVo SALES TAX 

MAD HATTER SOFTWARE • 900 K SALEM RD • DRACUT, MA 01826 v M77 
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FREQUENCY COUNTER KIT 

Outstanding Performance 



CT-50 



Incredible Price 



89 



95 



The CT-50 is a versatile and precision frequency counter which will measure A r . y 

frequencies to 60 mHz and up to 600 mHz with the CT-600 option Large Scale stably ^ o pt 

Integration, CMOS circuitry and solid state display technology have enabled this counter to compensate* 
match performance found in units selling for over three times as much Low power '"put bnc \ n 

consumption (typically 300-400 ma) makes the CT-50 ideal for portable battery operation Overload 50v/ 

Features of the CT-50 include large 8 digit LED display, RF shielded all metal case, easy ^Jj" 1 ^ less 

pushbutton operation, automatic decimal point, fully socketed IC chips and input protection Power hova< 

to 50 volts to insure against accidental burnout or overload And, the best feature of all is the Size 6" x 4" x 

easy assembly Clear, step by step instructions guide you to a finished unit you can rely on ICS 13 units a 

Order your today! 

CT-50, 60 mHz counter kit $89.95 CB 1 Color TV calibrator-stabilizer 

CT-50.WT 60 mHz counter, wired and tested 159.95 DP-1 DC probe general purpose probe 

CT-600 600 mHz scaler option add 29.95 HP-1 High impedance probe non-loadir 



SPECIFICATIONS: 

Frequency range 6 Hz to 65 mHz 600 mHz with CT-600 
Resolution lOHz^a 1 sec gate 1 Hz<-/ 1 sec gate 
Readout 8 digit 4" high LED direct readout in mHz 
Accuracy adjustable to 5 ppm 
Stability 2 ppm over 10 to 40 C temperature 
compensated 

Input BNC 1 megohm 20 pf direct 50 ohm with CT-60C 
Overload 50VAC maximum all modes 
Sensitivity less than 25 mv to 65 mHz 50-1 50 mv to 600 
mHz 

Power 1 10 VAC 5 Watts or 12 VDC <«/ 400 ma 
Size 6" x 4" x 2" high quality aluminum case 2 lbs 
ICS 13 units all socketed 



$14 95 
12 95 
15 95 



CAR 
CLOCK 



OP-AMP SPECIAL 



2 0? 



The UN-KIT. only 
5 solder connections 

Here s a super looking, rugged and accurate auto 
clock. which is a snap to build and install Clock 
movement is completely assembled— you only solder 
3 wires and 2 switches, takes about 15 minutes' 
Display is bright green with automatic brightness 
control photocell— assures you of a highly readable 
display, day or night Comes in a satin finish an- 
odized aluminum case which can be attached 5 
different ways using 2 sided tape Choice of silver, 
black or gold case (specify) 

DC-3 kit. 12 hour format $22.95 
DC-3 wired and tested $29.95 
1 10V AC adapter $5.95 



Under dash 
car clock 



12 24 hour clock in a beau- 
tiful plastic case features. 6 

jumboRED LEDS. high accuracy (1 mm mo ).easy3 
wire hookup, display blanks with ignition, and super 
instructions Optional dimmer automatically adjusts 
display to ambient light level 
DC-1 1 clock with mtg bracket 
DM-1 dimmer adapter 



$27.95 
2.50 



PRESCALER 



Extend the range of your 
counter to 600 mHz Works 
with any counter Includes 2 
transistor pre-amp to give super sens, typically 20 
mv at 150 mHz Specify + 10 or -MOO ratio 
PS-1 B, 600 mHz prescaler $59.95 



741 mini dip 

B1-FET mini dip, 741 type 



12/$2 00 
10/52 00 



VIDEO TERMINAL 

A completely self-contained, stand alone video ter- 
minal card. Requires only an ASCII keyboard and TV 
set to become a complete terminal unit. Two units 
available, common features are: single 5V supply, 
XTAL controlled sync and baud rates (to 9600), 
complete computer and keyboard control of cursor. 
Parity error control and display. Accepts and gener- 
ates serial ASCII plus parallel keyboard input. The 
3216 is 32 char, by 16 lines, 2 pages with memory 
dump feature. The 6416 is 64 char, by 16 lines, with 
scrolling, upper and lower case (optional) and has 
RS-232 and 20ma loop interfaces on board. Kits 
include sockets and complete documentation. 
RE 3216. terminal card $149.95 

RE 6416, terminal card 189.95 

Lower Case option, 6416 only 13.95 

Power Supply Kit 14.95 

Video / RF Modulator, VD-1 6.95 

Assembled, tested units, add 60.00 



CALENDAR ALARM CLOCK 

The. clock that s got it all; 6- 5" LEDs. 12 24 hour, 
snooze. 24 hour alarm. 4 year calendar, battery 
backup, and lots more The super 7001 chip is used 
Size 5x4x2 inches 

Complete kit. less case (not available) 

DC-9 $34.95 



PS-1 BK. 600 mHz prescaler kit 



49.95 



30 Watt 2 mtr PWR AMP 

Simple Class C power amp features 8 times power 
gain 1 W in for 8 out, 2 in for 1 5 out, 4 W in for 30 out 
Max output of 35 W. incredible value, complete with 
all parts, less case and T-R relay 
PA-1 . 30 W pwr amp kit $22.95 
TR-1 , RF sensed T-R relay kit 6.95 




FM MINI MIKE KIT 

A super high performance FM 
wireless mike kit' Transmits a stable 
signal up to 300 yards with excep- 
tional audio quality by means of its 
built in electret mike Kit includes 
case, mike, on-off switch, antenna, 
battery and super instructions This 
is the finest unit available 
FM-3 kit $12.95 
FM-3 wired and tested 16.95 



CLOCK KITS 

our Best Seller 
your Best Deal 



Try your hand at building the finest looking 
clock on the market Its satin finish anodized 
aluminum case looks great anywhere, while six 4" 
LED digits provide a highly readable display This is a 
complete kit. no extras needed, and it only takes 1 -2 
hours to assemble Your choice of case colors 
silver, gold, bronze, black, blue (specify) 
Clock kit. 12 24 hour. DC-5 $22.95 
Clock with 10 mm ID timer, 12/24 hour. 

DC-10 27.95 
Alarm clock, 12 hour only. DC-8 24.95 
1 2V DC car clock, DC-7 27.95 
For wired and tested clocks add $1 00 to kit price 




FM WIRELESS MIKE KIT 

Transmits up to 300' 
to any FM broadcast 
radio, uses any type of 
mike Runs on 3 to 9V 
Type FM-2 has added sen- 
sitive mike preamp stage 
FM-1 kit $2.95 FM-2 kit $4.95 



COLOR ORGAN/MUSIC LIGHTS 

See music come alive' 3 different 
lights flicker with music One light 
for lows, one for the mid-range and 
one for the highs Each channel 
individually adjustable, and drives 
up to 300W Great for parties band 
music, nite clubs and more 
Complete kit. ML-1 $7.95 



LED BLINKY KIT 

A great attention getter which alter- 
nately flashes 2 jumbo LEDs Use 
for name badges buttons, warning 
panel lights, anything' Runs on 3 to 
15 volts 

Complete kit. BL-1 $2.95 



VIDEO MODULATOR KIT 

Converts any TV to video monitor 
Super stable, tunable over ch 4-6 
Runs on 5-1 5V. accepts std video 
signal Best unit on the market' 
Complete kit, VD-1 $6.95 



TONE DECODER 

A complete 
tone decoder on 
a single PC board 
Features 400-5000 
Hz adjustable range via 
20 turn pot, voltage regulation. 567 
IC Useful for touch-tone decoding, 
tone burst detection, FSK. etc Can 
also be used as a stable tone en- 
coder Runs on 5 to 1 2 volts 
Complete kit. TD-1 $5.95 



WHISPER LIGHT KIT 

An interesting kit. small mike picks 
up sounds and converts them to 
light The louder the sound the 
brighter the light Completely self- 
contained, includes mike, runs on 
1 10 VAC. controls up to 300 watts 
Complete kit, WL-1 $6.95 



SUPER SLEUTH 



A super sensitive am- 
plifier which will pick 
up a pin drop at 15 feet' 
Great for monitoring baby s room or 
as general purpose amplifier Full 2 
W rms output, runs on 6 to 1 5 volts 
uses 8-45 ohm speaker 
Complete kit. BN-9 $5.95 



POWER SUPPLY KIT 

Complete triple regu- 
lated power supply pro- 
vides variable 6 to 18 
volts at 200 ma and + 5V at 1 
Amp Excellent load regulation, 
good filtering and small size Less 
transformers, requires 6 3V (« 1 A 
and 24 VCT 

Complete kit, PS-3LT $6.95 



SIREN KIT 

Produces upward and downward 
wail characteristic of a police siren 
5 W peak audio output. runson3-15 
volts, uses 3-45 ohm speaker 
Complete kit. SM-3 $2.95 
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Hard to find PARTS 



LINEAR ICs 

301 
324 

380 

380-8 

555 

556 

566 

567 

1458 

3900 

CMOS ICs 

401 1 
4013 
4046 
4049 
4518 
5369 

TRANSISTORS 

2N3904 type 
2N3906 type 
NPN 30W Pwr 
PNP 30W Pwr 

2N3055 

UJT 2N2646 type 

FET MPF102 type 

UHF 2N51 79 type 

MRF 238 RF 

SOCKETS 

8 pin 

1 4 pin 

16 pin 

24 pin 

28 pin 

40 pin 



i 35 
1 50 
1 25 
75 
45 
85 
1 15 
1 25 
50 
50 

20 
35 
1 85 
40 

1 25 
1 75 



1 00 
1 00 
1 00 

1 00 
60 

2 00 
2 00 
2 00 

1 1 95 



10 2 00 
10 2 00 
10 2 00 
4 2 00 
4 2 00 
3 2 00 



REGULATORS 

78MG 

723 

309K 

7805 

78L05 

7905 

7812 

7912 

7815 

TTL ICs 

74$00 1 

7447 

7475 

7490 

74196TI 

SPECIAL ICs 

1 1C90 

101 16 

451 1 

5314 

5375AB 

7001 

4059 + N 

7208 

LEDs 

Jumbo red 
Jumbo green 
Jumbo yellow 
Mini red 
Micro red 
BiPolar 

FERRITE BEADS 

With info specs 
6 hole balun 



8 

6 
6 
H 

B 



15 

5 



$1 25 

50 
85 
85 
25 

1 25 
85 

1 25 
85 

35 
65 
50 
50 
1 35 

13 50 

1 25 

2 00 
2 95 
2 95 
6 50 
9 00 

17 95 

1 00 
1 00 
1 00 
1 00 
1 00 
75 

1 00 
1 00 




TERMS: Satisfaction guaranteed or money 
refunded COD add $1 50 Minimum order 
$6 00 Orders under $10 00 add $ 75 Add 
5°t> for postage insurance handling Over- 
seas ridd 15°, NY residents add 7% tax 



CBASIC BUSINESS SOFTWARE 
for MICROCOMPUTERS 

Osborne & Associates is publishing its business systems in book form. These 
systems represent five years of development and testing by O&A programmers. 
Each book includes source listings, program and system documentation and 
user's manual. 

What systems are we selling? 

* PAYROLL WITH 

COST ACCOUNTING 



* ACCOUNTS PAYABLE AND 

ACCOUNTS RECEIVABLE 

* GENERAL LEDGER 



The books sell for $15.00 each. All three are available right now with listings in 
Wang BASIC. New editions of each ook, with listings in CBASIC-2, will be 
published during the summer of 1979. These new editions will run on many flop- 
py disk-based microcomputer systems. 

Don't know programming? Don't want to key in thousands of lines of source 
code? We have over 130 dealers who will sell you the CBASIC-2 programs on 
ready-to-run floppy disks. Contact us for the name of you nearest dealer. 

CBASIC or Wang BASIC won't work? Take a look at the list of consultants who 
have converted O&A programs to run on many popular systems, and are waiting 
to hear from you. 




CONSULTANTS- 

COMPUTER STORES- • • 
SOFTWARE HOUSES 



GOOD NEWS 



* * *CP/M CBASIC* * * 

You can be a dealer for the magnetic surface of O&A's CBASIC-2 software, which runs under CP/M 
on many floppy disk-based computer systems. We will sell the CP/M magnetic surface only to con- 
sultants, computer stores and software houses. Osborne & Associates prefers to write and sell books, 
not customize the programs or answer the end user's questions. The disk for each book sells for 
$250.00. Once you buy the floppy disk you can copy it, resell it, change it or use it. We place no 
restriction on the magnetic surface; we copyright only the printed word in our books. CBASIC-2 
Payroll is available now. The magnetic surfaces for all three systems are scheduled to be available in 
the first half of 1979; call or write for the exact availability of each system. 



ALPHA MICRO: 

Peter Burke 

THE BASIC BUSINESS SOFTWARE CO., INC 

P.O Box 2032 

Salt Lake City, Utah 741 10 

(801) 363-1199 

APPLE II: 

Jimmy Walter 

A C E. COMPUTER SYSTEMS 
2449 North Westshore 
Tampa, Florida 33607 
(813) 872-2798 

David McFarling 

SMALL BUSINESS COMPUTER SYSTEMS 
4140 Greenwood 
Lincoln, Nebraska 68504 
(402) 467-1878 
CROMEMCO: 
Richard French 

THE NETWORK COMPUTER SYSTEMS 
495 Third Avenue #8 
San Francisco, California 94118 
(415) 668-7777 
I.B.M. 5110: 
DATA WORKS 

35 East Wacker Drive, Suite 1843 
Chicago, Illinois 60601 
(312) 726-2572 

MICROPOLIS, PROCESSOR TECHNOLOGY, 
NORTHSTAR, VECTOR GRAPHIC, 
MICROMATION 

David Price 
DAP SYSTEMS 
3901 Victoria Lane 
Midlothian, Virginia 231 13 
NORTHSTAR BASIC: 
Issac Bornstein 

COMPUTER SERVICES OF ENCINITAS 

341 Willowspring Drive 

Encinitas, California 92024 

(714) 436-2486 
MICROSOFT disk BASIC: 

Dan Kindred 

GNAT COMPUTERS 

7895 Convoy Court 

San Diego, California 921 1 1 

(714) 560-0433 
OHIO SCIENTIFIC: 

William E. Stanfill 

2232 Edinburgh Drive 

Montgomery, Alabama 36116 

(205) 279-0495 
TRS-80: 

Don French 

APPLIED DATA CORPORATION 

P.O Box 16020 

Fort Worth, Texas 76133 

(817) 738-0251 

Irwin Taranto 

TARANTO & ASSOCIATES 
P.O. Box 6073 

San Rafael, California 94903 
(415) 472-1415 
WANG BASIC ON FLOPPY DISK: 

R.A. Burel 
DECOR, INC. 
P.O. Box 1 1 1 

Fairfield, Alabama 35213 
(205) 785-8000 



Wj A OSBORNE & ASSOCIATES, INC. 

^P.O. Box 2036, Dept. DI4 

Berkeley, CA 94702 USA 

(415) 548-2805 TWX 910-366-7277 



Name: 



Address:. 

City: 



State:. 



Zip:. 



Phone:. 



□ I am an end user interested in 
running CBASIC programs on disk 
Please notify me of the closest dealer 
for 

□ CBASIC Payroll with Cost Accounting 

□ CBASIC Accounts Payable/Receivable 

□ CBASIC General Ledger 



□ I am a dealer interested in 
purchasing CBASIC programs for 
resale Please send description and 
order information for 



Title 


Price 


Quantity 


Amount 


09-8 Payroll with Cost Accounting in Wang BASIC 


$15.00 






1 3-6 Accounts Payable/Receivable in Wang BASIC 


$1500 






20-9 General Ledger in Wang BASIC 


$1500 






Calif, residents add 6% sales tax California residents tax 
S 1 BART residents add 6-1/2 % sales tax 

Shipping (Shipping for large orders to be arranged) Shipping 

□ All foreign orders $4 00 per book for airmail -r . . . . . 

„ . lotal Amount Knelosed 

□ $0 45 per book 4th class in the U.S. (a Bow 3-4 weeks) 









□ $0.75 per book UPS in the U.S. (allow 10 days) 

□ $1.50 per book special rush shipment by air in the U S 



Please send the following information 

□ Becoming an O&A dealer 

□ School discounts 

□ List of foreign distributors 



□ Other O&A publications 

□ I am interested in the CBASIC business books. 

□ Please send me description and order information. 



Payment in advance must be enclosed for purchases of up to $70.00. Invoicing U.S. purchases over 
$70 00 available upon approval of vour account All foreign orders must be prepaid in U.S. dollars 
drawn on a U.S. bank. 
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YOU ASKED FOR IT 
WE'VE GOT IT! 

In the most versatile variety of Software yet! 
We've got software for the TRS-80, I & II 
Apple II, Commodore Pet, and Exidy Sorceror 
in both cassette and disk. 

Affordable programs to suit your small business, 
home and educational needs. 

Call us today for a free catalogue, or better yet, stop 
and visit us at the Simplexity Booth at the New York 
PCC Convention. Dealer inquiries invited. 





P.O. BOX SOI HIRAM .OHIO 




UriDDV lAiriDI n C4LLTOLL FREE: (800) 423-5387 
nvJDDT WUKLU CA H| AK . (213) 886 . 920 



»^H25 



1093 

1041 

1036 

1042 

1179 

1192 

1195 

1186 

1187 

1047 

1043 

1051 

1049 

1038 

1153 



TRS-80 SOFTWARE 
CASSETTES 

SARGON CHESS. H 19.95 

STAR TREK, II 14 95 

SCI Fl CAME SAMPIER, I II 5.95 

TAROTI 1 5.95 

( RIBBACE I II 9.95 

REAL TIME LUNAR LANDER II 7.95 

BRIDGE CHALLENGER II 14 4'. 

AIR RAID I II 14 T, 

PILOT I II 14.95 

OTHELLO I II 5.95 

SMALL BUSINESS BOOKKEEPING I IL 14.95 

DAILY BIORHYTHM PROGRAM I II 5.95 

MICRO TEXT EDITOR I II 9.95 

INVENTORY MODULAR I II 19.95 

EDIT-80. text editor II (32K) H9M 



ANADEX 
Model DP 



Connects easily to most popu- 
lar computers including TRS-80. 
3 basis ASCII compatible in- 
terface configurations are pro- 
vided. 80 columns, 112 cps. 
84 lines per min, bi directional 
printing. Out-of-paper detector, 
uses standard low-cost papers. 
96 character set, 9x7 dot mat- 



PRINTER 

-8000 $999 

rix characters. Original plus 
up to 3 copies. Skip-over- 
perforalion control, double 
width printing, 8 program- 
mable vertical lab positions 
Excellent readability. Superior 
to other printers costing three 
times as much. 



TRS-80 ELECTRIC PENCIL 



Character oriented word pro- 
cessing system. Produce mail- 
ing lists, business forms, large 
numbers of original correspon- 
dance, camera ready copy for 
printing. . .all on your TRS-80. 
No carriage returns or hyphe- 
nations, line formatting is 
done by the Electric Pencil! 
Also features right margin 
justifying, page numbering. 



and tilting, and many com- 
binations of line length, page 
length, etc For TRS-80 level 
I or 2, 16k, and virtually any 



$95 



TRS-80 LEVEL III 
BASIC $42 

As advertised in March 
Interface. Loads on top 
of level II, turns your 
TRS-80 into a powerful 
system. Solves loading 
problems, cures keyboard 
"bounce". Software cas- 
sette, has the power of 
a hardware modification! 
Guaranteed satisfaction! 
Cat No. 1332 



TRS-80 

FORTRAN 



$340 



PLUS 



As advertised! Supplied on 2 
mini-diskettes, and requires a 
<2K system with one disk 
drive. Written by Microsoft, 
designer of Level II and Level 
III. Includes Fortran compiler, 
Z-80 macro assembler, text 
editor, and linking loader. 
Adds speed and versatility. 



SHUGART SA-400 
MINIFLOPPY DRIVE 



$295 



Hard and soft sectoring, 
single density, 35 track. 
Requires power supply. 
Cat No. 1154 



VERBATIM 
5 1 /4" DISKETTES 

$27 box of 10 

Cat No. Type Use 

1147 Soft sector TRS-80, Apple 

1148 Hard, 10 hole North Star 

1149 Hard, 16 hole Micropolis 



BUY 7, 
GET 1 FREE! 

'Buy 7 of one type, 
get the eighth of 
that type free! 

Order by type no 



1-02 A 

2~OH 

4118 

211 02-2 Ml 
21102 -ISO 
21L02 *>>0 
21 14-4 ft 

-.20 »Q 



SI It 

10 00 

11 00 
1 20 
1 00 

65 
8 00 
3.25 



DATA CASSETTES 
10 for $17 

Highest quality, leader- 
less! With protective 
plastic case. 
Cat No. 1142 



8" DISKS 

• Single density 
• IBM Compatible 

$40 box of 10 

Cat No. Type 

1145 32 sector holes, 

1 index hole 

1146 IBM 32, 3740, 3540, 

3770, 3790 



California Computer Systems 

MEMORY ADD-ON 

16K $65 

For APPLE TRS-80. EXlUY 

Everything you need! 
Installs in minutes, no 
special tools, no solder- 
ing! 250 nsec. 
Cat No. 1156 



FREE CATALOG! 

New, hot off the press! 
Top quality, low cost 
factory fresh IC's, leds, 
readouts, semis, compu- 
ter add-ons, boards, test 
equipment, books, soft- 
ware, PC aids, and 
more! 



Pay by check, COD, Visa, or Mastercharge. 
Order by phone or mail. Please include phone 
no. USA add $1.50 for shipping/handling, or 
$2.50 for air. Foreign add $2.00 for surface, 
$5.00 for air. COD's add 85c. All items guaran- 
teed satisfaction for 120 days! 
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RCA Cosmac Super Elf Computer $106.95 

Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene- 
fits of the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Tiny Basic, ASCII 
Keyboards, video character generation, etc. 

The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can seethe microprocessor chip opera- 
ting with the unique Quest address and data bus 
displays before, during and after executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on eight LED indicator 
lamps. 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 

A 24 key HEX keyboard includes 16 HEX keys 
plus load, reset, run, wait, input, memory pro- 



tect, monitor select and single step. Large, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector for PC cards and a 50 pin connector for 
the Quest Super Expansion Board. Power supply 
and sockets for all IC's are included in the price 
plus a detailed 127 pg. instruction manual which 
now includes over 40 pgs. of software info, in- 
cluding a series of lessons to help get you started 
and a music program and graphics target game. 

Many schools and universities are using the 
Super Elf as a course of study. OEM's use it for 
training and research and development. 
Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. NiCad Battery 
Memory Saver Kit $6.95. All kits and options 
also come completely assembled and tested. 
Questdata a 12 page monthly software publica- 
tion for 1 802 computer users is available by sub- 
scription for $12.00 per year. 

Tiny Basic for ANY 1 802 System 

Cassette $10.00. On ROM $38.00. Super Elf 
owners, 30% off. Object code listing with man- 
ual $5.00. Object list, manual and paper tape 
$10.00. Original ELF Kit Board $14.95. 



Super Expansion Board with Cassette Interface $89.95 



This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built-in memory pro- 
tect and a cassette interface. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or Tl 
2716) and is fully socketed. EPROM can be used 
for tbe monitor and Tiny Basic or other purposes. 

A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software, (relocatible cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. The Super Monitor is written with 
subroutines allowing users to take advantage of 
monitor functions simply by calling them up. 



Improvements and revisions are easily done with 
the monitor. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S-100 slots for 
static RAM or video boards. A Godbout 8K RAM 
board is available for $135.00. Also a 1K Super 
Monitor version 2 with video driver for full capa- 
bility display with Tiny Basic and a video interface 
board Parallel I/O Ports $9.85, RS 232 $4.50, 
HY 20 ma l/F $1.95, S-100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
$12.50 for easy connection between the Super 
Elf and the Super Expansion Board. 

The Power Supply Kit for the Super Expansion 
Board is a 5 amp supply with multiple positive 
and negative voltages $29.95. Add $4.00 for 
shipping. Prepunched frame $5.00. Case 
$10.00. Add $1.50 for shipping. 



Auto Clock Kit $15.95 

DC clock with 4-. 50" displays. Uses National 
MA-1012 module with alarm option. Includes 
light dimmer, crystal timebase PC boards. Fully 
regulated, comp instructs. Add $3.95 for beau- 
tiful dark gray case. Best value anywhere. 



RCA Cosmac VIP Kit $229.00 

Video computer with games and graphics. 
Fully assem. and test. $249.00 



Not a Cheap Clock Kit $14.95 

(ndudes everything except case. 2- PC boards. 
6- 50" LED Displays. 5314 clock chip, trans- 
former, all components and full instructions. 
Orange displays also avail. Same kit w .80 
displays. Red only. $21.95 Case $11.75 



60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. Kit 
includes: PC board, IC, crystal, resistors, ca- 
pacitors and trimmer. 



Digital Temperature Meter Kit 

Indoor and outdoor. Switches back and forth. 
Beautiful. 50" LED readouts. Nothing like it 
available. Needs no additional parts for com- 
plete, full operation. Will measure -100° to 
♦ 200 F. tenths of a degree, air or liquid. 
Very accurate. $39.95 
Beautiful woodgrain case w bezel $11.75 



NiCad Battery Fixer/Charger Kit 

Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $7.25 



PROM Eraser Will erase 25 PROMs in 
15 minutes. Ultraviolet, assembled $34.50 



Rockwell AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char, al- 
phanumeric display, ROM monitor, fully expand- 
able. $375.00 . 4K version $450.00. 4K Assem- 
bler $85.00, 8K Basic Interpreter $100.00 
Power supply assembled in case $60.00. 



TERMS S5 00 min orderUS Funds Calif residents add 6°o tax 
BankAmencard and Master Charge accepted 
Shipping charges will be added on charge cards 



Same day shipment. First line parts only. 
Factory tested. Guaranteed money back. 
Quality IC's and other components at fac- 
tory prices. 

INTEGRATED CIRCUITS 



P.O. Box 4430M Santa Clara, CA 95054 
For will call only: (^8) 988-1640 
2322 Walsh Ave. 
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Multi-volt Computer Power Supply 

8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v .5 amp, -12 option. ±5v, ±12v 
are regulated. Kit $29.95. Kit with punched frame 
$34.95. Woodgrain case $10.00. 



Video Modulator Kit $8.95 

Convert your TV set into a high quality monitor 
without affecting normal usage. Complete kit 
with full instructions. 



2.5 MHz Frequency Counter Kit 

Complete kit less case $37.50 

30 MHz Frequency Counter Kit 

Complete kit less case $47.75 
Prescaler kit to 350 MHz $19.95 



79 IC Update Master Manual $35 oo 

Complete IC data selector, 2500 pg. master ref- 
erence guide. Over 50,000 cross references. Free 
update service through 1979. Domestic postage 
$3.50. Foreign $5.00. 1978 IC Master closeout 
$19.50. 



CDP1802D 

CDP1861 

6820 

6850 

6502 



25 00 
12 95 
995 
12 95 
12 50 



IC SOCKETS 
Solder Tin Low Profile 
PIN 1 UP PIN 1UP 



15 
18 
20 
27 
29 

3 level wire wrap gold 
14 pin 25 

2 level 1 4 pin ww 20 



8 
14 
16 
18 
20 



22 
24 
28 
36 
40 



30 
3b 
42 
bB 

b7 



8 95 

2.25 
11.95 
2.2S 



2.95 
tt.95 



WIRE WRAP LEVEL 3 



14 

16 
18 



25 
33 
57 



UART FIFO 

AY5-1013 
AYS- 101 4 
3341 

PROM 

1702A 

N82S23 

N82S123 

N82S126 

N82S129 

N82S131 

N82S136 

N82S137 

2708 

DM8577 

8223 

2716T1 

2716 Intel 



24 86 
28 1 00 
40 1 23 



5 50 
7 50 

6 95 



3 95 

2 95 

3 50 
3 75 
3 75 
3 75 
8 75 
8 75 

10 50 
290 
290 
29 50 
48 00 



CRYSTALS 

1 MHz 

2 MHz 

4 MH; 

5 MH; 
10 MH; 
18 MHz 
20 MHz 
32 MHz 
32768 MHz 

1 8432 MHz 
3 5795 MHz 

2 0100 MHz 

2 097152 MHz 

2 4576 MHz 

3 2768 MHz 
b 0688 MHz 
5 185 MHz 

5 7143 MHz 

6 5536 MHz 
14 31818 MHz 
18 432 MHz 
22 1184 MHz 



4 50 
4 50 
4 25 
4 25 
4 25 
390 
390 

3 90 
400 

4 50 
1 20 
1 95 
4 50 
4 50 
4 50 
4 50 
4 50 
4 50 
4 50 
4 25 
4 50 
4 50 



CONNECTORS 

44 pin edge 2 75 
100 pin edge 4 50 
100 pin edge WW 5 25 

KEYBOARD ENCODERS 

AY5-2376 $12 50 

AY5-3600 13 50 

74C922 5 50 

74C923 5 50 

HD0165-5 695 



CLOCK MODULES Complete alarm clocks 
ready to hook up with transformer and 
switches Very compact with 50 and 
84 digits 

MA1002A C or E 50 
102P3 Transformer 
MA1010A. C or E 84 
102P2 Transformer 
Special transformer and sii 

switches when purchased 

w module 
MA 1003 car module .3 

green fluor. display 

RESISTORS v. watt 5% 
10 per type 03 1000 per type 012 
25 per type 025 350 piece pack 

100 per type 015 b per type 6 7b 

KEYBOARDS 

56 key ASCII keyboard kit S67 50 
Fully assembled 77 50 

b3 key ASCII keyboard kit 60 00 
Fully assembled 70 00 Enclosure 1 4 95 

LEGS 

Red T018 15 
Green. Yellow T018 20 
Jumbo Red 20 
Green Orange. Yellow Jumbo 25 
Cliplite LED Mounting Clips 8/$ 125 
(specify red. amber, green yellow, clear) 

CONTINENTAL SPECIALTIES in slock 

Complete line of breadboard test equip 
MAX 100 8 digit Freq Clr $128 95 

OK WIRE WRAP TOOLS in stock 
Portable Multimeter $18 00 

DIGITAL THERMOMETER $48 50 

Ban oper General purpose or medical 
32 -230 F Disposable probe cover 
■ 2 accuracy Comp Assy in 
compact case Switches from F to C 

COMPUTER BOARO KITS 

8K RAM Board Kit $135 00 

4K EPROM Kit 114 95 

10 Board Kit 44 50 

Extender Board w connector 12 50 
16K EPROM board kit w o PROMS 74.50 

North Star Floppy Disk Kit $665 00 

Additional Drive Kit 415 00 

SPECIAL PROOUCTS 

MMbB6b Stopwatch Timer 9 00 
PC board 7 50 

Switches Mom Pushbutton 27 
3 pos slide 25 
Encoder HO0 165-5 6 95 
3 Digit Universal 
Counter Board KM 
Operates 5-18 Volt DC to 5 MHz 
typ 125 LED display 10.50 
Voice actuated switch SO 

Paralronics 100 A Logic 

Analyzer Kit $224 00 

Model 10 Trigger 

Expander Kit S229 00 
Model 150 Bus 

Grabber Kit $369 00 
Sinclair 3", Digit 

Multimeter $59.95 

Clock Calendar Kit $23.95 



IC Test Clips 



Red 
Black 



1 

55 
55 



10 

47 
47 



Keyer 8043 14 50 
comp w/spec /sock 



TRANSISTORS 

2N1893 

2N2222A 

2N2369 

2N2904A 

2N2907A 

2N3053 

2N3638 

2N3904 

2N3906 

2N305S 

2N4400 

2N4401 

2N4402 

TIP31 

TIP33A 



40 
18 
30 
20 
25 
40 
25 
25 
18 
18 
69 
25 
75 
20 
60 
1 00 



TRANSFORMERS 

6V 300 ma 

12 Volt 300 ma transformer 

12 6V CT 600 ma 

12V 250 ma wall plug 

12V CT 250 ma wall plug 

24V CT 400 ma 

10V 1 2 amp wall plug 

12V 6 amp 

DISPLAY LEDS 

MAN1 CA 
MAN3 CC 
MAN72/74 CA. CA 
0L704 CC 
DL707/DL707R CA 
DL727/728 CA/CC 
DL747/750 CA/CC 
OL750 CC 
FND359 CC 
FNDbOO/507 CC/CA 
FND503/510 CC/CA 
FND800/807 CC/CA 

3 digit Bubble 

4 digit bubble 
DG8 Fluorescent 
DG10 Fluorescent 

5 digit 14 pin display 
NSN69 9 digit display 
7520 Clairex photocells 
TIL311 Hex 



3 25 
1 25 
375 
2.95 

3 50 
395 

4 85 
12 95 



270 2 90 
125 39 
300 100 
300 1 25 
300 1 00 
500 1 90 
600 1 95 
600 1 95 
357 70 
500 1 35 
500 90 
800 2 20 
60 
80 
1 75 
1 75 
1 00 
60 
39 
9 50 



Connectors RS232 

25 Pin Subminiatures 
DB25P 2.95 
DB25S 395 
Cover 1 50 

RS232 Complete Set 6 50 
0E9P 150 
DE9S 195 
DA15P 2.10 
DA15S 3 10 



COMPUTER 

1600 

2000 

3200 

5500 

5800 

6100 

6100 

7700 

8000 

9400 
10000 
12000 
35000 
55000 
82000 
60000 



GRADE CAPS 

mfd 200V 
mfd 45V 
50V 
25V 
40V 
40V 
50V 
50V 
55V 
65V 
20V 
30V 
25V 
25V 
15V 
10V 



4 50 
2 50 
250 

2 50 
300 

3 00 
3 00 
250 
2 50 
300 
2 50 
350 

5 00 
500 

6 00 
600 



Stopwatch Kit $26.95 

Full six digit battery operated. 2-5 volts. 
3.2768 MHz crystal accuracy. Times to 59 
min., 59 sec, 99 1/100 sec. Times std., split 
and Taylor. 7205 chip, all components minus 
case. Full instructions. 



Hickok 3V 2 Digit LCD Multimeter 

Batt/AC oper. 0.1mv-1000v. 5 ranges. 0.5% 
accur. Resistance 6 low power ranges 0.1 
ohm-20M ohm. DC curr. .01 to 100ma. Hand 
held, W LCD displays, auto zero, polarity, over- 
range. $74.95. 



S-100 Computer Boards 

8K Static RAM Kit Godbout $135.00 

16K Static RAM Kit 265.00 

24K Static RAM Kit 423.00 

32K Dynamic RAM Kit 310.00 

64K Dynamic RAM Kit 470.00 

8K/16K Eprom Kit (less PROMS) $89.00 

Video Interface Kit $139.00 
Motherboard $39. Extender Board $8.99 



FREE: Send for your copy of our NEW 1979 
QUEST CATALOG. Include 28c stamp. 
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WAMECO 



^W22 



THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-100 BUSS 

* FPB-1 FRONT PANEL BOARD * EPM-2 16K or 32K BYTE EPROM 

Hex Displays, IMSAI Replaceable $54.95 2708 or 2176 interchangeable $30.00, 

* FDC-1 FLOPPY DISC CONTROLLER BOARD * QMB-9 9 SLOT MOTHER BOARD 
Controls up to 8 Discs $45.00 Terminated $35.00 

* MEM-1A 8K BYTE 2102 RAM Board ....$31.95 *QMB-12 12 SLOT MOTHER BOARD 

* MEM-2 16K BYTE 2114 RAM Board ....$31.95 Terminated $40.00 

* CPU-1 8080A CPU Board * RTC REALTIME CLOCK 

With Vector Interrupt $31.95 Programmable Interrupts $27.95 

*EPM-1 4K BYTE 1702A EPROM $29.95 

FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD, 
IO BOARD WITH CASSETTE INTERFACE. 

DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 

AT YOUR LOCAL DEALER 



iflC. WAMECO INC. 111 GLENN WAY #8, BELMONT, CA 94002 (415) 592-6141 




CALIFORNIA COMPUTER SYSTEMS 

16K RAM BOARD. Fully buffered addressable in 4K 
blocks. IEEE standard for bank addressing 21 1 4 s 

PCBD $26.95 

Kit 450 $259.95 

PT-1 PROTO BOARD. Over 2,600 holes 4" regu- 
lators. All S-100 buss functions labeled, gold fingers. 

PCBD $29.95 

PT-2 PROTO BOARD. Similar to PT-1 except set- 
up to handle solder tail sockets. 
PCBD $2995 




FORMERLY CVBERCOM SOLID STATE MUSIC. 

PB-1 2708 & 2716 Programming Board with provisions 
for 4K or 8K EPROM. No external supplies require 

textool sockets. Kit $124.95 

CB-1 8080 Processor Board. 2K of PROM 256 BYTE 
RAM power on/ rest Vector Jump Parallel port with 
status Kit $119.00 PCBD $30.95 

MB-6B Basic 8KX8 ram uses 2102 type rams, S-100 
buss. Kit 450 NSEC $139.95 PCBD $26.95 
MB-7 16KX8. Static RAM uses u P41 Protection, 
fully buffered Kit $299.95 

MB-8A 2708 EROM Board. S-100. 8K8X or 16Kx8 
kit without PROMS $75.00 PCBD $28.95 

MB-9 4KX8 RAM/PROM Board uses 2112 RAMS or 
82S129 PROM kjj without RAMS or PROMS $72.00 

IO-2 S-100 8 bit parallel /IO port, % of boards is for 

kludging. Kit $46.00 PCBD $26 95 

IO-4 Two serial I/O ports with full handshaking 
20/60 ma current loop: Two parallel I/O ports. 

Kit $130.00 PCBD $26 95 

VB-1B 64 x 16 video board, upper lower case Greek, 
composite and parallel video with software, S-100. 
Kit $125.00 PCBD $26 95 

Altair Compatible Mother Board, 11x11'/? x 1 /i". 
Board only $39.95. With 15 connectors $94.95 

Extended Board full size. Board only $ 9.49 

With connector $13.45 

SP-1 Synthesizer Board S-100 

PCBD $42 95 KIT $135.95 



wrr?c // nc wameco inc. 



FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, remic 5" & 8" drives up to 8 drives, 
on board PROM with power boot up, will operate 
with CPM (not included). 

PCBD $42.95 

FPB-1 Front Panel. IMSAI size, hex displays. Byte, 
or instruction single step. 

PCBD $47.50 

MEM-1 8KX8 fully buffered, S-100, uses 2102 type 

rams. PCBD $25.95 

QM-12 MOTHER BOARD, 13 slot, terminated, S-100 

board only $34.95 

CPU-1 8080A Processor board S-100 with 8 level 

vector interrupt PCBD $26.95 

RTC-1 Realtime clock board. Two independent in- 
terrupts. Software programmable. PCBD $23.95 

EPM-1 1702A 4K Eprom card PCBD $25.95 
EPM-2 2708/2716 16K/32K 

EPROM CARD PCBD $25.95 

QM-9 MOTHER BOARD, Short Version of QM-12. 

9 Slots PCBD $30.95 

MEM-2 16K x 8 Fully Buffered 

2114 Board PCBD $26.95 

2114 (450 NS) low pwr $7.25 
2114 (250 NS) low pwr 7.99 

2102A-2L 1.50 

2102A-4L 1.20 

1702A-6 4.50 

1702A INTEL (not prime)4.00 
4116 8/89.95 



8080A 


$995 


8212 


2.49 


8214 


4.49 


8224 


3.49 


8708 


9.49 


5101-1P 


6.90 


5101-8P 


8.40 



msm 



^M39 (415) 592-1800 

P.O. Box 424 • San Carlos, California 94070 

Please send for IC, Xistor 
and Computer parts list 




JUNE SPECIAL SALE 
ON PREPAID ORDERS 

(charge cards not included on this offer) 

5% OFF ON WAMECO PCBD's 
MIKOS PARTS ASSORTMENT 

WITH BOARDS AND 
CCS COMPUTER PRODUCTS 

(ssm not included) 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 

MEM-2 with MIKOS *7 16K ram 

with L2114 450 NSEC $235.95 

MEM-2 with MIKOS -13 16K ram 

with L2114 250 NSEC $269 95 

MEM-1 with MIKOS #1 450 NSEC 8K 

RAM $119.95 

CPU-1 with MIKOS #2 8080A CPU $94.95 

MEM-1 with MIKOS #3 250 NSEC 8K 

RAM $144.95 

QM-12 with MIKOS #4 13 slot mother 

board $89.95 

RTC-1 with MIKOS #5 real time clock $54.95 

VB-1B with MIKOS #6 video board less 

molex connectors $99.95 

EMP-1 with MIKOS #10 4K 1702 less 

EPROMS $4995 

EPM-2 with MIKOS #11 16-32K EPROMS 

less EPROMS $59 95 

QM-9 with MIKOS #12 9 slot mother 

board $79 95 

FPB-1 with MIKOS 3 14 all parts 

for front panel $134.95 

MIKOS PARTS ASSORTMENTS ARE ALL FACTORY PRIME 
PARTS KITS INCLUDE ALL PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED ALL SOCKETS 
INCLUDED. 



VISA or MASTERCHARGE Send account number, interbank 
number, expiration date and sign your order. Approx. postage 
will be added. Check or money order will be sent post paid in 
US If you are not a regular customer, please use charge, 
cashier's check or postal money order. Otherwise there will 
be a two-week delay for checks to clear. Calif, residents add 
6% tax Money back 30 day guarantee. We cannot accept re- 
turned IC's that have been soldered to. Prices subject to 
change without notice. S10 minimum order. SI. SO service charge 
on orders lets than $10 .00. 



Reader Service— see page 1 79 
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10- DAY 





- Keyboard C $ 595 

- Keyboard C $ 795 

- Keyboard B $ 995 

- Keyboard N $ 995 

- Keyboard C $1195 

- Keyboard B $1195 

- Keyboard N $1195 

calculator keyboard (only version with tape deck) 
large business keyboard without graphics symbols 
large keyboard with graphics symbols 



NC€ COMPUMRRT'S 
P€T UJAR€HOUS€ 

more PETs than anyone, call for quick delivery. 

PET ACCESSORIES 



ommodore Dual Floppy Disk Drive $1295.00 

New! PET Terminal Package $69.00 

Second Cassette — from Commodore $95.00 

Commodore PET Service Kit $30.00 

Beeper - Tells when tape is loaded $24.95 

Petunia - Play music from PET $29.95 

Video Buffer - Attach another CRT $29.95 

Combo - Petunia and Video Buffer $49.95 

New Serial Printer Interface for PET $79.95 

ntegral Data Printer w/new interface $878.95 

PET - Compatible Selectric in Desk $895.00 

TTY KSR-33 Screen Printer for PET $395.00 

Originate/Answerback Modem for PET $320.00 

Bi-directional RS-232 Interface $280.00 

Betsi 4-slot S-100 Motherboard $160.00 

S-100 PET Interface was $289.00 SALE $99.00 



Send for our 
FREE Catalog 



UP TO $100 ON 
READER/PUNCH 




apple II 



200 FR€€ RCC€SSORI€S 



Buy a 48K Apple II, mention this ad and take $200 in 
accessories free (if ordered together). This offer is good 
for $150 on 32K and $100 on 16K Apple \\%. Now you can 
enjoy more of the best for less. 

16K Apple II — $1195 (take $100 in free accessories) 
32K Apple II — $1345 (take $150 in free accessories) 
48K Apple II — $1495 (take $200 in free accessories) 

Apple II Accessories 

Disk and Controller $595 

Second Disk Drive $495 

Parallel Printer Card $180 

Communications Card $225 

Hi-Speed Serial Card $195 

Firmware Card $200 

Hobby/Proto Card $24 

Microverter RF Mod $35 

Sanyo M2544 Recorder $55 



■^MEW PET 




Hazeltine 
1400 



OF THE 
MONTH 



TERMINAL OPTION 



\ 



Get a PET & a terminal in one 
Data rates to 2400 baud 
Full Duplex operation 
Auto line wrap-around 
• With or without auto line-feed 

Buy any model PET & get a free NCE PET 
terminal option, normally $69. Now your PET 
can handle two different jobs. You can use 
the PET for a powerful BASIC computer or 
you can load our machine-code program to 
use the PET as a dumb terminal (not both at 
once). Please specify this option with order. 

For those of you who already have a PET, you 
may order an NCE PET Terminal option sepa- 
rately for $69. 



^rKt* 0>N 0n| y 

^5*0°* $699.00 

Now a 5th Generation 
in Terminals: 
Immediate Delivery 

IHazeltine 1500 full of features $999 
Hazeltine 1510 with buffer logic $1149 
[Hazeltine 1520 with printer interface $1499 

call or write for more information 



?8 Double lunction 
keype* including up to 
24 Special lunctions 

' Easy lo view 6 digit 
hti ltd display 

1 KIM 1 hardware com 
patibiiity 

1 650? based system 

' 4« byte ROM resident 
monitor and operating 
system 

1 Single 5 volt power 

i 1« bytes ot 2114 sialic 
RAM on sockets pro 
vided lor immediate 
eipansion to 4K bytes 

> Enhanced software 



SYM-1 

From Synertek 



Standard interlaces in 
dude 

■ Audio Cassette Re 
cordei Interlace with 
Remote Conlrol 

■ Full Duplei ?0mA 
Teletype Interlace 

- System Eipansion 
Bus Interlace 

■ TV Controller Board 
interlace 

■ CRT Compatible In 
lerface 

SO I Lines in the 
basic system 

$269.00 



NOW IN STOCK — SYM BASIC $159 



Table-top 
Terminals 




AS IS 



9$ 



• LOCH 'tmo!f 0' «4<1 <*WvS 

sctcleon 

• Compv*' comrolttf)* It' 

• Remote iite"OQdit>on o> 
Itrm.fu, status 

• inteffyirf jnfl t*t>st yt» 

• internee «S»?C BCD 



NCE/CompuMart 

1250 North Main Street, DepartmentKB69 
• P.O. Box 8610 Ann Arbor, Michigan 48107. 

10 DAY RETURN PRIVILEGE 

o 



, Iric 



List $279.95 

SPS& $189.95 

S-100 MPA 

S-100 MPA gives your PET 
complete control of the S-100 
bus (even DMA). Get an 
assembled unit at kit price. 



Our reconditioned paper tape Reader/Punches are reli- 
able performers and now for a limited time they're all on 
sale! The serial Reader/Punch which was $950 is sale 
priced at $850. The Reader/Punch alone is marked down 
from $175 to $157, prices with interface follow: 

Interface Interface Interface Interface, Power 
Model Added and Power and Enclosure 

Serial $472 $616 $850 

Parallel $355 $598 $675 



SORCERER 



l 80 Processor 

Full elie ASCII keyboard 

User definable characters 

Up to 32K on board RAM 

Interchangeable ROM PACs 

30 ■ 64 display 

Resident 4K Monitor ROM 

Dual Cassette I O 

Serial end Parallel I O 

Complete Operators Manual 

Only M9S 



for $895 



Top value in our catalog simply add 
a monitor and tape decks to com 
plete the system Can be used as a 
terminal Later ROM PACs will offer 
Z 80 Assembly Language APL 
PILOT Word Processing and a DOS 
PAC for disk based FORTRAN and 
COBOL What a system tor $895 

Sorcerer 8K U95 

Sorcerer 16K S"S0 

Sorcerer 32K $1395 

I6K Eipansion $299 



INTEGRAL DATA IMPACT PRINTER] 

Now you can print on plain paper and make multiple 
copies on a low-cost printer. The friction-feed IP-125 
and the tractor-feed IP-225 80 column, dot-matrix 
printers are perfect for parallel or RS-232 serial ap- 
plications at baud rates up to 1200. Graphics, print 
density and buffer options are available to fit every 
system's needs. Write for information on options. 

IP-125 $799 IP-225 $949 




PROGRRMMCR 



Hexadecimal octa 
calculator converter 



decimal 



Reg $59 95 



p $49.95 




CAT 

COUPLEI 



New 300 baud 
Originate/ Answerback 
Acoustic Coupler. 
Looks good, works 
great and sale 
priced at 



$189. 




CENTRONICS 
779 PRINTERS 

Selectable for 10 or 16.5 
char/in. 80 or 132 char/ 
8 "line. Print speeds up to 
110 cps. Parallel interface 
with handshake. 
CENTRONICS 779-1 
with friction feed 

$1035 

CENTRONICS 779-2 
with tractor feed 

$1140 



KIM-1 



The original t u ity e»panaab'p single 
board computer 

^p^V»^ A»»«mbled 

$169.95 

* $214.95 

EXPAND YOUR KIM 

SYSTEM: 

KIMSI 

KIM to S-100 Board 
Assembled $169 
Connector Set 15 
KIM 4 

Expansion board 89.95 

MICRO TECM POWER SUPPLY 

Assembled j J4 95 

KIM ENCLOSURE 

Give your KIM a professional appear 
ance No alterations required sturdy 
Kyden 100 Black 

$23.50 




• Michigan residents add 4% saies tax • Add 4% 
shipping and handling for all domestic orders 

• Foreign orders (except Canada) add 10% 
additional handling (U.S. currency only) • PC's ac- 
cepted from D & B rated companies — shipment 
contingent upon receipt of signed purchase order 

• Phones open from 9:00 a.m. to 7:00 p.m. EST 
Monday-Friday, 10:00 a.m. to 5:00 p.m. Saturdays 



• Open accounts invited — call for credit applica- 
tion • Most items in stock for immediate shipment 
— call for delivery quotation • Sorry, no C.O.D.'s 

• All prices subject to change without notice • In 
the Ann Arbor area? Retail store open 1100 a.m. to 
7:00 p.m. Tuesday-Friday, 10:00 a.m. to 5:00 p.m. 
Saturdays (Closed Sunday and Mondav) 

SEND FOR FREE TERMINAL FLYER 
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for memory, the word is "CHOICE" 






No matter what system you choose — S-100 based, Radio 
Shack-80, H8, Digital Group, or even the Intel/National single board 
computer system — we have the memory you want. You may 
choose from a variety of configurations and densities, at a variety 
of price levels. 

We also give you the choice of buying your memory in unkit 
form (sockets, bypass caps pre-soldered in place); assembled and 
tested; or qualified under our CSC (Certified System Component) 

high-reliability program (200 hour burn-in, immediate replacement in 
event of failure within one year of invoice date, and more). 

But there are some areas where we don't give you a choice. You 
can't choose between 2 and 4 MHz versions of our high density 
memories, because we only make the 4 MHz type. And you can't 
choose between low and high power versions — all our memories 
are designed for very low power operation. An example: our 32K 
bank select board's guaranteed maximum current spec is 3.5A, 
which is considerably lower than most other typical current specs. 

We even give you a choice of non-memory products that offer 
exceptional value and performance, such as our I/O board, mother- 
boards, and active terminator. 

How do you get ahold of a CompuKit"" product? Well, there's a 
choice there too. Our products are available from many fine com- 
puter stores, or directly from us. 

1 1 1 1 1 1 in I if i if 1 1 ti t i til itti tiiiiil linn ill 




Name 


Storage 


Buss 


Design 


Speed 


Configuration 


Unkit 


Assm 


esc 


Econoram II 


8K X 8 


S-100 


static 


2 MHz 


2-4K 


$149 


$164 


N/A 


Econoram IV 


16K X 8 


S-100 


static 


4 MHz 


1-1 6K 


$295 


$329 


$429 


Econoram VI 


12K X 8 


H8 


static 


2 MHz 


1-8K, 1-4K 


$200 


$270 


N/A 


Econoram VII 


24K X 8 


S-100 


static 


4 MHz 


2-4K, 2-8K 


$445 


$485 


$605 


Econoram IX 


32K X 8 


Dig Grp 


static 


4 MHz 


2-4K, 1-8K, 1-1 6K 


$649 


N/A 


N/A 


Econoram X 


32K X 8 


S-100 


static 


4 MHz 


2-8K, 1-1 6K 


$599 


$649 


$789 


Econoram XI 


32K X 8 


SBC 


static 


4 MHz 


2-8K, 1-1 6K 


N/A 


N/A 


$1050 


BANK SELECT MEMORIES 


(for Alpha Micro Systems, Marinchip, etc.) 






Econoram XI 1-1 6 


16K X 8 


S-100 


static 


4 MHz 


2 ind. banks* 


$369 


$419 


$519 


Econoram XII-24 


24K X 8 


S-100 


static 


4 MHz 


2 ind. banks* 


$479 


$539 


$649 


Econoram XIII 


32K X 8 


S-100 


static 


4 MHz 


2 ind. banks** 


$629 


$699 


$849 


•addressable on 8K boundaries 


**addressable on 16K boundaries 




Econoram is a trade mark 


of Godbout Electronics. 





fALSO AVAILABLE: 16K MEMORY EXPANSION CHIP SET $109 (3/$320j^ 

For Radio Shack-80, Apple, Sorcerer machines. 250 ns chips for 4 MHz operation, DIP shunts, 1 year limited warranty. With easy-to-follow instructions. 



ACTIVE TERMINATOR KIT $34.50 

Our much imitated design plugs into any S-100 motherboard to reduce 
noise, ringing, overshoot, and other buss-related problems. 



DUAL CHANNEL/DUAL FUNCTION 

S-100 I/O BOARD 

$189 unkit, $249 assm 

This one does things the others can only dream about. Two independent- 
ly addressable serial ports with full RS232C current loop (20 mA) and TTL 
signals on both ports, crystal controlled Baud rates to 19 2 KBaud , hardware 
UARTS, compatible with 2 or 4 MHz systems, low power consumption, and 
a whole lot more . . . we'll be glad to give you more info, just write. 

2102 MEMORY SPECIAL 10/$9.90 

That's only 99c each for very low power, static 1K RAMs suitable for use 
with any 2 MHz system. Price only good on orders of 10 or more. 

16 pin lo-profile sockets also available at the special price of 12/S2.00. 

TERMS: Allow 5% shipping, excess 
refunded. Cal res add tax. 
VISA® /Mastercharge® call our 24 
hour order desk at (415) 562-0636. 
COD OK with street address for UPS 
(UPS COD charge applies) Prices 
good through cover month of 
magazine. Orders under $15 add $1 
handling. 



1791 MOS LSI DUAL DENSITY 
DISC CONTROLLER CHIP $59 

just in. Prime Western Digital parts, with pinout and data. 

HEATH H8 BARE BOARD 
MEMORY SPECIAL - $35! 

Don't need the full 12K of our standard H8 memory? We now offer the 
board, mounting bracket, edge connector, and schematic for only $35. 
Populate it with a few support chips and readily available, low cost 2102s 
to build your memory up to a full 12K whenever your budget permits. 

11 SLOT MOTHERBOARD UNKIT 

With 11 edge connectors pre-soldered in place for easy assembly, as well 
as integral active terminator circuitry. Dimensions: 8.5" X 11" 

18 SLOT MOTHERBOARD UNKIT 

Same as above, but 18 slot version with 18 edge connectors. Dimensions: 

$124 



8.5" X 16.7" 



TM 




from 




BOX 2355, OAKLAND AIRPORT, CA 94614 



FREE FLYER: We ll be glad to tell you 
more than the space of this ad 
allows. Just send your name and 
address, we'll take care of the rest. If 
you're in a hurry, enclose 41c in 
stamps and we'll send it out first 
class. 



Reader Service— see page 179 
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WALLEIM 



TEST EQUIPMENT 

ELECTRONICS CO. INC. Tel: (617) 588-6440-6441 CONNECTORS-WIRE 
108 SAWTELL AVE., BROCKTON, MASS. 02402 ELECT. COMPONENTS 




i 




POWER SUPPLIES 

5 volts @ 6 amps +12 volts, 2 omps + 6 volts @ 75 MA. Ideal for 
Micro ond Mini computers. These units hove been removed from 
equipment ond rechecked out ond guaranteed. Power supply has 
o 3-wire line cord ond fused. Spec, 10-1/2" x 5-1/2" x 4-1/2". 
Shipping weight 1 6 lbs. 



REGULATED 
COMPUTER 

37.50 

2 FOR 70.00 



Wire Wrap BOARDS 



These boards ore pre- wired ond removed from equipment. 
Easy to unwrap for setting up your own board. Contains 
mostly 14-pin IC sockets with individual pin connections. Each 
board has VCC and ground planes. 

Smaller board measures 6V2" x 6" and has 40 to 50 sockets. PRICE $11.00 ea. 2/S20.00 
Larger board measures 13V2" x 6" and has 75 to 100 sockets. PRICE $17.50 ea. 2/$33.00 




CRYSTAL 
OSCILLATORS 



Vectron type CO-23IT 
crystal freq. 4.9152, MHZ 
w/tuning option for 
accuracy of .0001 % 
1-1/2" x -1/2". R.F.E. 




13.95 



ROTRON 

Whisper Fans 

115V, AC, 7 watts, 50-60 Hz. 
Guaranteed. 

4-1/2" x4-1/2" x 1-1/2". Re- 
moved from equipment, 
checked and guaranteed. 

6.95 



(TRANSFORMERS is ^oVn type EP 



Primary, 200/1 15V, 50/60 CPS, 
Secondary: VA output 250 V. 



13.95 EACH 



TEKTRONIX 535 A 
OSCILLOSCOPE 



Used equipment. Freq. DC to 4*4 

15 Mhz. These scopes come JJ) | *J%J 
w/D, D, K or L plug-in units. 
Checked out and operating. 



(Shipped freight collect) 



W/1 
PLUG-IN 



DUAL TRACE PLUG-INS 

$100 



Model CA available. 
Checked out and operating. 



LINE CORDS 7C#K 

LINE CORDS - with ground f Off 

wire. 6-ft. length, 16/3 type SJ 



SEMI-CONDUCTOR COOLERS (heat sinks) 



ALUMINUM BLANKS 



NOT 

DRILLED 




5"x4 3 /4"x1 1 /4" 



ANODIZED ALUMINUM 
FOR TO-3 or TO-66 
TRANSISTORS 



Chassis 
Mounting 



20$ 



EA 



1 7/8" x 1 1/8" 



For TO-5 series tansistors 
(gear type) 



% 



$15 



o 



SOLD IN PKG. OF 100s 



INCADESCENT 
READOUT 
ASSEMBLY 

Readouts assembled of the 710 
series modules. Character 1" high 
w/lamps. Type No. 344. Dy Diolco 



DIABLO SYSTEM 



m 



2.75 



each 




Minimum order $ 25.00. Items offered subject to prior sole, FOD, Drockton, 
Moss. Money order or check w/order. Shipping ond handling add 5%. 
Shipments by parcel post or UPS. No CODs. Moss, residents add 5 % sales tax. 



Disk Drive 



SERIES 40 MODEL 43 

100 tracks per inch, total 
capacity of 50 megabits, 
w/Model 429 power supply, 
sector counter, 24 sectors, 1 
fixed disc, 1 removable disc, 
average access time 36 ms, 
KPMi 2400, dimensions! 10 
5/16" high, fits in standard rack, 
equipped with full extension 

si.d.s $2495 
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Y r> COMPUTER 
"^^JPRODUCTS 



^A38 



S-100 32K (uses 21 14) 
ASSEMBLED Kit 
450ns. 59900 450ns 
250ns. 699.95 250ns 
Bare Board 49.95 

Bare Board w/all parts less mem. 99.95 



539.95 
59995 



S-10016K (uses 2114) KIT (exp 

ASSEMBLED ~52 ns 
450ns. 325.00 
250ns. 375.00 
Bare Board 49.95 

LOGOS I 8K 

ASSEMBLED 

450 ns. 169.95 KIT 450ns. 
250ns. 189.95 250ns 



to 32K) 
279.00 
299.00 



mm 



125.95 
149.95 

Bare PC Board w/Data $21.95 

Now over 1 year successful field experience 

"Special Offer" Buy (4) 8K 450ns. Kits $1 1 7.00 



FLOPPY DISK DRIVES 



1 . VISTA V-80 MINIDISK 
FOR TRS-80 

* 23% More Storage 
Capacity - 40 Tracks 

* Faster Drive - 

Up to 8 Times Faster 

* Shipped Ready to Run 
w/Cable 



2. VISTA V-200 MINI-FLOPPY SYSTEM 

★ 204K Byte Capacity * w/CPM, Basic "E" 

★ One Single Sided, 
Double Density Drive 

★ One Double Density 
Controller w/Case & PS. 

3. VISTA V-250 FLOPPY DISK SYSTEM 

★ (2) Shugart 800-R 8" Floppy Disks 

★ Controller Card. Cable, 
Case & P S. 

★ CPM & Basic "E", 
Instructions & Manual 

4. MPI B51-5' 4", 40 tracks 279.00 

5. Shugart SA400-5V4", 35 tracks. . . . 295.00 

6. Siemens/GSI FDD100-8 8" 375.00 

7. Shugart 800/801 R 8" 495.00 

8. PERSCI Model 277 Dual 1 195.00 



EXPANDORAM MEMORY KITS 

★ Bank Selectable ★ Uses 41 1 5 or 41 1 6 

200 ns. 

★ Write Protect ★ Power 8VDC, ±1 6VDC 

★ Phantom ★ Lowest Cost/Bit 
Expando32 Kit (4 1 1 5) Expando64 Kit (4 11 6) 

8K $179.00 16K $248.95 

16K $229.00 32K $369.00 

24K $299.00 48K $469.00 

32K $349.00 64K $565.00 

IMS STATIC RAM BOARDS 

★ Memory Mapping ★ Low Power *• 

★ Phantom it Assembled & tested 
Recommended by Alphamicrosystems 



8K Static 
16K Static 
32K Static 



250 ns. 
$209.00 
$449.00 
$799.00 



450 ns. 
$189.00 
$399.00 
$699.00 



ANADEX PRINTER 

Model DP-8000 compact, impact, parallel or 
serial. Sprocket feed, 80 cols, 
84 lines/min., bi-directional. 
New only $895.00 



■ TM 



DISKETTES 



VERBATIM 

★ 5V4" Minidiskettes * 
Softsector, 1 Sector, 1 6 Sector 
$4.25 Each, 10/39.95 

★ 8" Standard Floppy Disks * 
Soft Sector, Hard Sector 
$4.50 Each, 10/41.95 

*Add 4.95 for 1 Pack in Deluxe Disk Holder 



6800 



MOTOROLA EXORCISER COMPATIBLE 

9600 MPU Module w/6802 CPU $495 00 

9601 16 Slot Mother Board 175.00 

9602 Card Cage (1 9" Retma Rack Mount) . . . 75.00 

9603 8 Slot Mother Board 100 00 

9604 Switchmode System Power Supply 250 00 

9610 Utility Prototyping Board 36 00 

961 6 Quad 8K Eprom Module *** 

9620 1 6 Channel Parallet I/O Module .... 295.00 
9622 Serial/Parallel I/O Combo *** 

9626 8K Static RAM Module 295 00 

9627 1 6K Static 450ns 495 00 

9630 Card Extender 68 00 

9640 Multiple Programmable Timer 

(24 Timers) 395.00 

9650 8 Channel Duplex Serial I/O 395 00 

96103 32/32 I/O Module 275 00 

96702 32 Point Reed Relay Module 350.00 



68O0 BARK BOARDS 

9620-0 $45.00 

9626-0 45 00 

9650-0 45.00 

9601-0 50.00 

Also AMI EVK System in Stock 



9603-0 27.00 

9600 55 00 

96103 55 00 

96702 55.00 



APPLE/EXIDY/EXPANDO 
TRS 80 1 6K-UPGRADE KIT 



★ 1 6K with Jumpers & Instructions 
for either Level I or Level II $89.95 

★ 1 6K for Apple II Upgrade $89.95 

Special: TRS80 Schematic $ 4.95 

Expansion Interface Schematic — $ 4.95 

TRS 80 TO S-100 

PET TO S-100 ADAPTER 

Allows Pet/TRS 80 to be interfaced to 
popular S-100 Bus. 

Pet to S-100 Kit $189.95 

Assembled $269.95 

TRS 80 to S-100 HUH 81 00 Kit . . . .$275.00 
Assembled $355.0 

> ASCII ENCODED 

One time purchase of 
. NEW Surplus key- 
boards. From the Singer 
! Corporation. The 
i keyboard features 1 28 
'-ASCII characters in a 63 
key format, MOS 
encoder circuitry "N" key 
rollover, lighted shift lock, control, escape and 
repeat functions. Ltd Qty 63 KEY $59.95 



UV "E pro Eraser 

Model UVs-1 1 E $64.95 

Holds 4 Eprom's at a time.| 
Backed by 45 years 
experience. 

Model S-52T. . . $21 9.05 

Professional Industrial Model 



TARBELL FLOPPY INTERFACE 

★ Z80/8080 S1 00 Compatible ★ Uses CPM 
Assembled for Shugart — SALE $229.00 

Assembled Other Drives $269.95 

Kit $179.95 

Bare Board $36.95 (Doc. Add $10.00) 

Not*. For CAM Add 70 00. Documentation Add *20 00 

Vista Double Density 5V»" Controller 

Assem $299.00 

SD Versa Floppy Kit $1 59 95 

SA Verta Floppy Assembled $189.95 

Tarbel Cassette I/O Kit $11 5.00 

Sale * 1771-01 Floppy Chip $27 95 

BYTE USER 8K EPROM BOARD 

* Power on Jump * Reset Jump 

Assembled & Tested $94.95 

Byteuser Kit $64.95 

Bare PC Board $21.95 

Special Offer: Buy 4 kits only $59.95 each 

MR-8 8K w/1 K Ram $99.50 

MR-1 6 1 6K w/1 K Ram $99.50 

EPM-1 4K 1702 $59.95 

EPM-2 2708 or 2716 Eprom $69.95 

Z-80/ Z-80 A/8080 CPU BOARD 

★ On board 2708 ★ 2708 included (450ns.) 

* Power on jump ★ completely socketed 

Assembled and tested $185.00 

Kit $129.95 

Bare PC Board $ 34.95 

★ For 4MHz Speed Add $1 5.00 

8080A Kit $ 99 95 

8080A Assembled $1 49.95 

S-100 MOTHERBOARD SPECIAL 

8 slot expandable w/9 conn. 

reg $69.95 NOW $52.95 

PGC PROGRAMMABLE 
CHARACTER GENERATOR 

The hottest version of STARWARS available 
from Objective Design 
S-100 Compatible 2MHz Kit with object 
code on tarbell or cuts $1 69.95 



ACOUSTIC COUPLERS 
• MODEMS 

Novation "Cat"™ 

Compatible to TRS-80 
Apple II, etc. $198.00 
Special Purchase 

AJ Acoustic Couplers 
supply lasts 



Model At 



$29.95 



DATA BOOKS • COMPUTER BOOKS 

Intel MCS 80 Manual 7 96 

Intel MCS 40 Manual 4.95 

AMD 8080A Manual 5.95 

AMD Schottky Databook . . 4.95 

AMI MOS/LSI Data 3.95 

Gl MOS/LSI Data 4 95 

Harris Analog Databook . . 4.95 
Tl Linear Control Data 3.95 

• SALS 



1978 IC Master 49 95 

NSC TTL Data 3.95 

NSC Linear 4.95 

NSC Linear App Notes II 3.95 

NSC CMOS 3 95 

NSC Memory 3.95 

Intel Databook 4.95 

Intel MCS 85 Manual 7.50 

OSBORNE BOOKS 



SALE e 



1 



Intro to Micros Vol 

Intro to Micros Vol. I 

8080A Programming 

6800 Programming 

280 Programming oSQ 

Vol. II Some Heal Microprocessors w/Bmder 3© 00 
Vol. Ill Some Real Support Devices w/Bnder 7 090, 18.50 

Intro to Micros Vol. Ill »t*a 18.50 

SALS • DILITMIUM COMPUTER BOOKS • SALS 



7 75 
7 75 
775 
7.75 
775 
27 50 



Understanding Computers 

8080Microcomputer Experiments 

Beginning BASIC 

Beginners Glossary ft Guide 

Peanut Butter ft Jelly Guide to Computers 

8080 Machine Language Programming 

Home Computers Vol. I Hardware 

Home Computers Vol. II Software 

Starship Simulator 



795 
11 95 
895 
595 
695 
695 
695 
1 1.95 
695 



THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 

1. PrOVOn Qildlity Factory tested products only, no re tests 
or fallouts. Guaranteed money back. We stand behind our products. 

2. SdlTie Day Shipment All prepaid orders with cashiers 
check, money order or charge card will be shipped same day as received. 

STATIC RAM HEADQUARTERS SOCKETS 



MICROPROCESSORS 
z-ao S1S.SS 

Z-80A 

F-8 (3850) 
2650 
CD 1802 
8080A 
8080A-4MHZ 
SALE 8085 
8008-1 
2901 
2901 A 
TMS 9900JL 
CP 1600 
6502 
6502A 

IM6100 
68O0 



1895 
1695 

18 95 

19 95 
9 95 

19 95 
1S.SS 
14 95 
16 95 
24 95 
4995 
39 95 
11 50 
1995 
29 95 
1695 

6802P 24 95 

8035 1 7 50 

8755 49 95 

8748 6995 

SUPPORT DEVICES 



AM951 1 Anth Processor 

AM 951 1-1 300 ns 

AM951 7 DMA Controller 
AM95 1 9 Universal Interrupt 

3881 (Z80 PIOl 

3881- 4(4MHz) 

3882 (Z-80 CTC) 

3882- 4 (4MH2I 
8205/74S138 Decoder 
8212 8 bit I/O 
8214 Priority Int 
82 1 6 Bus Driver 
8224 Clock Gen 
8224-4 I4MH2I 
8226 Bus Driver 
8T26 Bus Driver 
8228 Sys Control 
8238 Sys Cont 
8251 Prog I/O 

8253 Int Timer 

8255 Prog I/O 
8257 Prog DMA 
8259 Prog Inl 
8275 CRT Controller 
8279 Prog Keyboard 
6810-1 128 « 8 BAM 

6820 PIA 

6821 PIA 
6828 Priority Int 
6834-1 512 « 8 Eprom 
6850 ACIA 
6852 Serial Adapter 
6845/HD46505 CRT Cmtr 
6860 Modem 
6862 Modulator 
6871 A 1 0MHz OSC 
6875 

6880 Bus Driver 
MC68488 

1821 SCD IK RAM 

1822 SCD 256 x 4 RAM 
1824 CD 32 x 8 RAM 
1852 CD 8 bit I/O 
1854 Uatl 

1856 CD I/O 

1857 CD I/O 
6520 PIA 
6522 Mult 
6530-002 
6530-003 
6530-004 
6530-005 

3851 F8 Prog Store 
3853 F8 Memory I/O ... 

DYNAMIC RAMS 

416/4116 16K(16Pin) 12.45 

Set of 8 416 s 89.95 

4115 8K(16 Pin) 6.95 

4050 4K x 1 (18 Pin) 4.25 

4060 4K x 1 (22 Pin) 4.95 

4096 4K x 1 (16 Pin) 3.95 

2104 4K x 1 (16 Pin) 4 75 

4027 4K x 1 (16 Pin) 4 95 



$195 00 
24500 

71 95 

24 95 

10 45 
14 95 
1045 

14 95 
2 95 
2 50 
4 95 
2 50 
2 95 
9 75 
395 
2 39 
595 
625 
6 95 

19 50 
650 
19 50 
19 50 
74 95 
19 95 
4 75 

6 50 
650 

11 00 

12 95 
720 
9 95 

39 95 
9 95 

11 95 

2595 
825 
2 39 

19 95 

25 00 
16 95 

995 
1095 
10 95 

8 95 

8 95 

7 50 

9 25 
15SO 
1550 

15 50 
15 50 
14 95 
14 95 





1-24 


25-99 


100 


21L02 450ns 


1 30 


1 25 


1 15 


21L02 250ns 


1 59 


1 55 


1 45 


2102 


1 25 


1 15 


1 10 


21 1 1 


3 75 


3 65 


3 55 


2112-1 


2 95 


2 85 


2 65 


2101-1 


290 


2 70 


2 55 


21 14L-250ns 


1295 


1095 


995 


21 14L-300ns 


895 


795 


645 


2114L-4SOne. 


7 50 


675 


4.7S 


4044/4041 300ns 


995 


875 


795 


4044/4041 4 5 On 


7 50 


675 


4.75 


EMM4200A 


9 75 


8 75 


7 95 


EMM4402 


7 95 


7 25 


6 25 


EMM4804 


12 50 


11 50 


9 95 


5101C-E 


7 95 


7 95 


7 25 


upd410 (42001 


10 95 


10 25 


9 25 


AMD9 140/41 


10 95 


10 25 


9 25 


AMD91 30/31 


12 95 


1 1 95 


10 25 


FSC 460 464 1 6K CCD Only S 1 8 95 Each 


1 101 


1 95 


1 75 


1 25 


P2 1 25/93425 145 ns 1 7 95 


7 35 


7 25 


6508 1 K > 1 CMOS 


7 95 


7 95 


7 25 


6518 IK « 1 CMOS 


7 95 


7 95 


7 25 


74S189 64 bit Ram 


3 95 


3 25 


2 50 


8155 I/O w/Ram 21 95 






21 47 Low Power 4K Static 14 95ea 




CHARGE COUPLED DEVICES 


16K CCD • First time ottered Fairchiid 460 CCD 


16K Memory (now you can experiment with CCD 


technology at a reasonable price 1 7 page Applica- 


tion note supplied with each order Quantity limited) 


$1 8.95 each (reg. 43. OO) 





5261 1 95 

5262 1 95 
5270 4 95 
5280 4 95 
5290 12 45 



1103 195 
4008L 4 95 

6605 7 95 

6604 4 95 

6002 1 50 



PROMS 

2708 9 95 

2708-6 7 50 

1 702A 3 95 

1 702A-6 3 50 

2716-5V 59 95 

2716-5V 12V 40 00 

2758 5V 29 95 

5203AO 1 1 95 

5204AO 9 95 

6834-1 12 95 

IM 5610 2 95 

SALE 8223 32 x 8 2.SS 

82S1 15 512 x 8 (TS) 16.95 

82S123 32 x 8 2.50 

82S126 256x4 3.50 

825129 256 x 4 (TS) 3.50 

825130 512 x 4(OC) 6.50 

NSC DM7578 32 x 8 2 95 

CHARACTER GEN 

2513-001 (5V) Upper 9 50 

25 1 3-005 (5V) Lower 10.95 
251 3-ADM3 (5V) Lower 14 95 



MCM6571 
MCM6571A 
MCM6574 
MCM6575 



1075 
10 75 
14 50 
14 50 



UARTS/USRTS 

TR1602BI5V 12V) 3 95 

AY51013I5V. 12V) 4 95 

AY51014A/1612 (5-14V) 6 95 

AY51015A/1863 (5Vt 6 95 

TMS 601 1 (5V. 12V) 5 50 

IM6402 795 

IM6403 895 

2350 USRT 9 95 

167 IB Astros 24 96 

SALS TR1472B 9.95 

BAUD RATE GEN 



MC1441 1 
4702 
WD 1 94 1 



11 95 

14 95 

9 95 



KEYBOARD ENCODERS 

AY5-2376 13 75 

AY5-3600 13 75 

HD0165 9 95 

74C922 9.95 

74C923 9.95 

A/D CONVERTERS 

8700 8 bit Binary 13 50 

8701 10 bit Binary 22 OC 

8703 8 bit TS 1 3 50 

9400 Volt to Freq Conv 7 25 

8750 3-1/2 Digit BCD 13 95 

1408L6 6bit 3 95 

1408L8 8bit 5 95 

DACOI A/D 5 95 



CRYSTALS 

Microprocessor Timebases TV Came 



Frequency 


Price 


Frequency 


Price 


1 QMHi 


$5 85 


6OMH2 


S 4 95 


1 8432 


4 95 


6 144 


4 95 


?0MH; 


5 85 


6 5536 


4 95 


201MH; 


2 95 


10 0MH/ 


4 95 


2 097152MH1 


5 85 


13 0MHz 


4 95 


2 4576MH/ 


5 85 


14 31818 


4 95 


3S79S45MH; 


1 50 


18 OMH* 


4 95 


4CMH? 


4 95 


18 432MHz 


5 95 


4 194304MH/ 


5 95 


20 OMHi 


4 95 


4 91520MH7 


5 95 


22 1 184MHz 


5 95 


5 0MH* 


4 95 


27 0MHz 


5 95 


S0688 


4 95 


36 0MHz 


5 95 


-■> 7143MH/ 


5 95 


48 0MHz 


5 95 






100KC 


12 95 



DISPLAYS/OPTO/LED'S 

* 7 SEGMENT * CALC * CLOCKS * 

DL 704 (OC). DL 707 (CA) 300' Red 99 

FND 357 (CC) 357" Red 99 

FND 500/503 (CC) 500" Red 99 

FND 507/510 (CA) 50O Red 99 
FND 800/803 (CC) 800" Red 1 75 

FND 807/810 (CA) 800" Red 1 75 

XAN 3062 500" Green 115 

HP5082-7731 (CA) 300" Red 99 

9 Digit Bubble Mini Gale Display 99 

9 Digit Panapiex Display 400" 99 

9 Digit Fluorescent .300" 99 

MA 1 003 1 2V Auto Clock Module 1 5.95 

Bezel for MA 1003 w/Red Filter 4 95 

MA1002A LED 12 hr Clock Module 10 95 

* HSX DISPLAYS * ENCODEO DISPLAYS * 

HP 5082-7340 Red Hexidecimal 15 95 

HP 5082-7300 Red Nymenc 14 95 

TIL 306 Numeric w/Logic 8 95 

TIL 308 Number w/Logic 8 95 

TIL 309 Number w/Logc 8 95 

TIL 31 1 Hexadecimal 12.86 

MAN 2A 320" Red Alpha-Numeric 5 95 

MAN 10A 270" Red Alpha-Numeric 8 95 

* LSD's * OPTOISOLATERS * 

LEDS Red. Yellow. Green 185 5/1 00 

MCT 2 Photo XSTR HFE 250, 30V 99 

4N25 Photo XSTR HFE 250. 30V 1 29 

4N33 Photo Darlington 1 75 

FPT 1 1 0B Photo XSTR Flat Lense SALS 4/ 1 00 

ATTENTION KIM USERS 

KIMSAI-expansion to S-100 12500 Kit/ 

KIMSI to KIM Connector 5 

KIM 1 6502 Single Board Computer 
KIM 1 Power Supply 
KIM Memory Plus - (consists ot 8K Ram. 

8K2716 Eprom. Programmer.l/O etc.) 
KIM SOFTWARE 

e Please package (cassette) 1 2 games. . 
e Help Editor package (cassette) 

• Help Mailing List pkg (cassette) 

e Help Info Retrival pVg (cassette) 

e Mcrochess (cassette) 

e Microaid Assembfy/Disassem/Editor 
e Microaid Source Listing (cassette) 
e Tiny Basic tor KIM (paper , ape) 



165 00 
75/pair 
17900 
59 95 

24500 

16 95 
16 95 
16 95 
1695 
16 95 
27 95 
27 95 
1095 



COMPUTER SPECIALS 



LIST 


SALS 


1085 00 


899 00 


795 00 


735 00 


139500 


1 195 00 


1195 00 


1045 00 


1695 00 


1595 00 


4995 00 


3995 00 


5990 00 


5395 00 


795 00 


76500 


995 00 


895 00 


89500 


82900 


1349 00 


1 1 50 00 


49500 


39500 


595 00 


525 00 



HiPlot Plotter 

at** 

HiPlot Digitizer ^SV* 

Exidy w/32K 
Apple II W/16K 
Compucolor II W/16K 
TEI PT208I1 avail) 
Cromemco Sys III 
Commodore Pet 
Soroc IQ/1 20 
ADM3A Assem 
Teletype 43 
Centronics P-1 
Centronics S- 1 



MONTHLY IC SPECIALS 

LF13508 JFET Anloq Multi 8 bit 8 95 

ICM7208 Seven Decade Counter 17 95 

ICM7207 Oscillator Controller 6 95 

ICM7045 Precision Sto/Watch Timer 22 95 

ICL7107 3Vi Digit A/D (LED) 14 95 

ICL821 1 Voltage Reference 1 95 

LM390 Battery OP Audio Amp 3/1 00 

LM1830 Fluid Detector 3/1 00 

LM1850 Ground Fault IC 3/1 00 

LM 1 800 Phase Lock Loop FM Stereo 3/1 00 

LM1820AM Radio 3/100 

DS3625 Dual Mos Sense Amp 2 50 



1408L8 4/19 95 

1488/1489 2/1 99 

22 Pin S/T Socket 10/1 00 
8223 Prom 2 95 

6331-1 Prom 1 95 

MK5014Calc 2/199 

74141N 3/1.99 

LM2917 2.25 

8T26/8T28 2 39 

95H90 9 95 



10147 ECL Ram 9 95 
NE561 500 

LF356HBiFet 3/1 99 
MCM 14505 
74S89 



74107N 

75452N 

741N-14 

555CN 

556CN 



8 95 

3/1 99 
6/1 99 
8/1 99 
10/1 99 
5/1 99 
3/1 99 



ATTN TRS 80 USERS 

* 20/40 Pin Memory Expansion Conn S7 95 

* Add-on Mini Floppy Complete w/cable 39500 
Duals. 795 00, Triple. 1 1 85 00. Quad. 1 580 00 
Electric Pencil for TRS 80 99 95 

* Custom TRS 80 Modifications. Send for Flyer 
TRS 80 Level III BASIC (Microsoft on cassette) 49 95 



8 Pin WW 
14 Pin WW 
16 Pin W/W 
18 Pin W/W 
20 Pm W/W 
22 Pin W/W 
24 Pin WW 
28 Pm W/W 1 15 
40 Pm W/W 1 49 



32 
37 
38 
60 
90 
93 
85 



8 Pm 
14 Pin 
16 Pin 
18 Pm 
20 Pm 
22 Pm 
24 Pin 
28 Pin 
40 Pm 



S/T 17 
S/T 20 
S/T 22 
S/T 31 
S/T 34 
S/T 35 
S/T 41 
S/T 49 
S/T 63 



TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 

16 Pm $ 5 50 24 Pin $7 50 

40 Pin S10 25 

CONNECTORS 

DB25P(RS232) 3 25 

DB25S Female 375 

Hood ' 25 

Set w/Hood Sale *6 50 

22/44 W/W. SA. KIM 2 95 

43/86 W/W. S/T. MOT 6 50 

50/100 S-100 Connector w/w 4 25 

50/ 1 00 S- 1 00 Connector s/t 3 25 

CTS DIPSWITCHES 

CTS206-4 $1 75 CTS206-8 $1 96 

CTS206-5 S1 75 CTS206-9 $195 

CTS206-6 $1 75 CTS206 10 51 95 
CTS206-7 SI 75 

LIVERMORE BASIC 

ON 65K ROM 

THAT'S RIGHT ON ROM" 1 



OUR PRICE only 



$95 00 



NAKED PC BOARD SALE 

Z-80 CPU (Ithaca) $34 95 

8080ACPU 34 95 

8K Static RAM (Logos) 2 1 95 
16K Static RAM (2 11 4) 29 95 
32K Static RAM (2114) 49 95 
Floppy I/O (Tarbell) 39 95 

Cassette I/O (Tarbell) 29 95 

8K Eprom (2708) 21 95 

1 702 Eprom Board 30 OC 

2708/27 16 Eprom (Ithaca) 34 95 
2708/27 16 Eprom (WMC) 30 00 

Realtime Clock 34 95 

ACPProtoBd (3MConn ) 27 95 

Vector 8800 Proto 1 9 95 

Vector 8803 1 1 slot MB 29 95 
ACP Extender w/Conn 1 5 95 
Video Interface (SSM) 27 95 
Parallel Interface (SSM) 27 95 
1 3 Slot MotherBoard (WMC) 32 95 
9 Slot Mother Board (WMC) 29 95 
8 Slot Mother (expandable) 34.95 



WAVEFORM 
GENERATORS 

8038 Function Gen 3 95 

MC4024 VCO 2 45 

LM566 VCO 1 75 

XR2206 Function Generator 5 25 

FLOPPY DISK I/O 

1771-01 8 S Minifloppy 27 95 

uPd372 Nec Floppy 49 95 

1781 Dual Floppy 39 95 

1791 Dual Floppy 44 95 

TV INTERFACES 

Pixie-Verter 8 50 

TV-1 Video Interface 8 9'. 

Microverter 15 Ot' 

MAR Modulator 15 OO 

ATTENTION 
PET USERS 

BETSI-pet expansion to S100 

105 00 Kit/ 160 00 
PET Connector Kit Includes (4) 
Connectors tor memory expansion, 
IEEE 488 I/O. cassette I/O and 
parallel user port 7 95/set 

Video Buffer 

(converts to Std Video) 29 95 

Petunia (Music Board) 29 95 

Combo (Video A Petunia) 49 95 

Beeper (signals tape load) 24 95 

ATTENTION 
APPLE II USERS 

Apple II W/16K $1045 00 

16K Upgrade Kit 89 95 

Floppy Disk II w/lntertace 595 00 

Floppy Disk II 495 00 

Firmware Card 1 80 00 

Printer Centronics P- 1 w/cont 595.00 
Printer Centronics P-1 395.00 
Printer Centr 7 79 w/cont 1445 00 
Apple II Proto Board 24 00 

Parallel I/O Card 180 00 

Communications I/O Card 1 80 00 
Coresident Assembler Cass 1 9 95 
Heuristics Robot Car 249 00 

Heuristics 20A Speechlab 1 89 00 
Dow Jones Stock Quote Pkg 25 00 
AJ A242 Coupler 325 00 

I/O to transmit over existing 
wiring 1 89 00 A/T 

* Trencom w/IO 40 col printer 

$408 00 

* Lower case adapter 49.95 



TV CHIPS 

AY ISSSO- 1 S Games Color mi 84 IS SB 95 

AY3S50O l 6 Gamas B/W 4 95 

AV385 1 5 Color Convert*' 2 95 

A r 38603 I Ftoadrace Game S 95 

AV 38605 1 Warfare Gam* 9 50 

AY3M0S-1 W<mou1 Own* 9 50 

AY38S07 1 Snooting Gallery 8 95 

AT3S6I0-I lOOamMCoW 0/SS15 9 50 

AVJ86I5 CoKx Convene- 395 
AVIMIOOmKCnckclSoundQcnarMor 1295 

SN76477 Tl Sound Gcserelor 3 95 

MM5320/2 1 TV Syncn G»n 9 95 

MM 4 369 Pr««c«*»r 3 95 

LMiaSS BF Modulate). 3 95 

MM57IO0 NSC Color TV Gam* 6 95 

MM57104 Clock Owl 3 75 

f)F Modulator o/Audro S 95 



All Shipments r CM or i it", Ord.rs 
undet S100 00 add M handling and 
pottage Orders over S100 00 add 2 5% 
handling St pottage Mastetcharge/Bank 
americard/COO accepted w/25% deposit 
California Resident* add 6% tax Foreign 
Orders add H handling All part* prime . 
factory letted guaranteed Same day 
shipment Add 25 cents for Data 
Retail pricing may vary from Mail Order 
Pricing All pricing subiect to change 
without notice 



PO BOX 17329 Irvine, California 92713 Phone (714) 558-8813 I^T&Tb ™ c^U 

TWX. 910595 1565 Santa Ana, CA 92705 



iS Reader Service— see page 1 79 
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QTY. 


DIODES/ZENERS 






1N914 


100v 


10mA 


.05 




1N4005 


600v 


1A 


.08 




1N4007 


1000v 


1A 


.15 




1N4148 


75v 


10mA 


.05 




1N4733 


5.1v 


1 W Zener 


.25 




1N753A 


6.2v 


500mWZener .25 




1N758A 


10v 


M 


.25 




1N759A 


12v 


M 


.25 




l N5243 


1 3v 


it 


.25 




1N5244B 


14v 


ll 


.25 




1N5245B 


15v 




.25 


QTY. 


SOCKETS/BRIDGES 






8-pin 


pcb 


.20 ww 


.35 




14-pin 


pcb 


.20 ww 


.40 




1 6-pin 


pcb 


.20 ww 


.40 




18-pin 


pcb 


.25 ww 


.95 




20-pin 


pcb 


.35 ww 


.95 




22-pin 


pcb 


.35 ww 


.95 




24-pin 


pcb 


.35 ww 


.95 




28-pin 


pcb 


.45 ww 


1.25 




40-pin 


pcb 


.50 ww 


1.25 




Molex pins 


.01 To-3 Sockets 


.25 




2 Amp Bridge 


100-prv 


.95 




25 Amp Bridge 


200-prv 


1.50 




QTY. 


TRANSISTORS, LEDS, etc. 






2N2222 


(2N2222 Plastic. 10) 


.15 




2N2222A 






.19 




2N2907A 


PNP 




.19 




2N3906 


PNP (Plastic Unmarked) 


.10 




2N3904 


NPN (Plastic Unmarked) 


.10 




2N3054 


NPN 




.45 




2N3055 


NPN 15A 60v 


.60 




T1 P1 25 


PNP Darlington 


1.95 




LED Green, 


Red, 


Clear, Yellow 


.15 




D.L.747 


7seg 5/8" High corn-anode 1 .95 




MAN72 


7 seg com-anode (Red) 


1.25 




MAN 3610 


7 seg com-anode (Orange) 


1.25 




MAN82A 


7 seg com-anode (Yellow) 


1.25 




MAN74 


7 seg com-cathode (Red) 


1.50 




FND359 


7 seg com-cathode (Red) 


1.25 



QTY. 



MICRO'S, RAMS, CPU'S, E-PROMS 

QTY. 





9000 SERIES 




QTY. 




QTY. 




9301 


.85 


9322 


.65 


9309 


.35 


9601 


.20 


9316 


1.10 


9602 


.45 



8T13 


1.50 


2107B-4 


4.95 


8T23 


1.50 


2114 


9.50 


8T24 


2.00 


2513 


6.25 


8T97 


1.00 


2708 


10.50 


74S188 


3.00 


2716 D.S. 


34.00 


1488 


1.25 


2716 (5v) 


59.00 


1489 


1.25 


2758 (5v) 


23.95 


1702A 


4.50 


3242 


10.50 


AM 9050 


4.00 


4116 


11.50 




6800 


13.95 


MM 5314 


3.00 


6850 


7.95 


MM 5316 


3.50 


8080 


7.50 


MM 5387 


3.50 


8212 


2.75 


MM 5369 


2.95 


8214 


4.95 


TR 1602B 


3.95 


8216 


3.50 


UPD 414 


4.95 


8224 


3.25 


Z 80 A 


22.50 


8228 


6.00 


Z 80 


17.50 


8251 


7.50 


Z 80 PI0 


10.50 


8253 


18.50 


2102 


1.45 


8255 


8.50 


2102L 


1.75 


TMS 4044 


9.95 



C MOS 

QTY 

vac I * ■ 

4000 


.15 


4001 


.15 


4002 


.20 


4004 


3.95 


4006 


.95 


4007 


.20 


4008 


75 


4009 


35 


4010 


.35 


4011 


.20 


4012 


20 


4013 


.40 


4014 


.75 


4015 


.75 


4016 


.35 


4017 


.75 


4018 


.75 


4019 


.35 


4020 


.85 


4021 


.75 


4022 


.75 


4023 


.20 


4024 


.75 


4025 


.20 


4026 


1.95 


4027 


.35 


4028 


.75 


4029 


1.15 


4030 


.30 


4033 


1.50 


4034 


2.45 


4035 


.75 


4037 


1.80 


4040 


.75 


4041 


.69 


4042 


.65 


4043 


.50 


4044 


.65 


4046 


1.25 


4048 


.95 


4049 


.45 


4050 


.45 


4052 


.75 


4053 


.75 


4066 


.55 


4069/74C04 .35 


4071 


.25 


4081 


.30 


4082 


.30 


4507 


.95 


4511 


.95 


4512 


1.10 


4515 


2.95 


4519 


.85 


4522 


1.10 


4526 


.95 


4528 


1.10 


4529 


.95 


MC 1 4409 


14.50 


MC14419 


4.85 


74C1 51 


1.50 



QTY. 



LINEARS, REGULATORS, etc. 

QTY. QTY. 



MCT2 




.95 


LM323K 5.95 


LM380 (8-14 Pin)1.19 


8038 




3.95 




LM324 


1.25 


LM709 (8-14 Pin) 




LM201 




.75 




LM339 


.75 




1 M71 1 

L-IVI / 1 1 


At\ 


LM301 




.45 


/ OU O \ o*HJ ID/ .y D 




1 M709 
1— IVI //o 


An 
' i 


LM308 




.65 


Livio'+u i i z .yo 




l_IVI / Zu 


Z .OL 


LM309H 




.65 


LM340T15 .95 




lm / jy 




LM309K(340K-5) 1.50 


LM340T18 .95 




1 M7/11 IQ 1 A\ 
l_IVI /H I \Q- I *♦) 


.ot 


LM310 




.85 


LM340T24 .95 




I M7A7 
l IVI / *f / 


1 if 


LM311D 




.75 


LM340K12 1.25 




i mi ir\~? 

1 IVI 1 oU / 


1 OC 


LM318 




1.75 


LM340K15 1.25 




1 M 1 AK.Q 
Livl I hOo 




LM320H6 




.79 


LM340K18 1.25 






s 


LM320H1 5 


.79 


LM340K24 1.25 




LM75451 


fid 


LM320H24 


.79 




LM373 


2.95 




NE555 


.45 


7905(LM320K5) 


1.65 




LM377 


3.95 




NE556 


.8S 


LM320K12 


1.65 




78L05 


.75 




NE565 


.95 


LM320K24 


1.65 




78L12 


.75 




NE566 


1.25 


LM320T5 




1.65 




78L15 


.75 




NE567 


.99 


LM320T1 2 




1.65 




78M05 


.75 




LM320T1 5 


1.65 
























- T T 


L - 








QTY. 




QTY. 






QTY. 




QTY. 




7400 


.10 




7482 


.75 


74221 


1.00 


74LS02 


.3(J 


7401 


.15 




7483 


.75 


74367 


.95 


74LS04 


.30 


7402 


.15 




7485 


.55 


75108A 


.35 


74LS05 


.39 


7403 


.15 




7486 


.25 


75491 


.50 


74LS08 


.33 


7404 


.10 




7489 


1.05 


75492 


.50 


74LS09 


.39 


7405 


.25 




7490 


.45 


74H00 


.15 


74LS10 


.39 


7406 


.25 




7491 


.70 


74H01 


.20 


74LS11 


.39 


7407 


.55 




7492 


.45 


74H04 


.20 


74LS20 


30J 


7408 


.15 




7493 


.35 


74H05 


.20 


74LS21 


.39 


7409 


.15 




7494 


.75 


74H08 


.35 


74LS22 


.39 


7410 


.15 




7495 


.60 


74H10 


.35 


74LS32 


.39 


7411 


.25 




7496 


.80 


74H11 


.25 


74LS37 


.39 


7412 


.25 




74100 


1.15 


74H15 


.45 


74LS38 


.49 


7413 


.25 




74107 


.25 


74H20 


.25 


74LS40 


.40 


7414 


.75 




74121 


.35 


74H21 


.25 


74LS42 


.79 


7416 


.25 




74122 


.55 


74H22 


.40 


74LS51 


.49 


7417 


.40 




74123 


.35 


74H30 


.20 


74LS74 


.49 


7420 


.15 




74125 


.45 


74H40 


.25 


74LS76 


.59 


7426 


.25 




74126 


.35 


74H50 


.25 


74LS86 


.49 


7427 


.25 




74132 


.75 


74H51 


.25 


74LS90 


69 


7430 


.15 




74141 


.90 


74H52 


.15 


74LS93 


.69 


7432 


.20 




74150 


.85 


74H53 


.25 


74LS107 


50] 


7437 


.20 




74151 


.65 


74H55 


.20 


74LS123 


1.2(1 


7438 


.20 




74153 


.75 


74H72 


.35 


74LS151 


89 


7440 


.20 




74154 


.95 


74H74 


.35 


74LS153 


.89 


7441 1.15 




74156 


.70 


74H101 


.75 


74 LSI 57 


89 


7442 


.45 




74157 


.65 


74H103 


.55 


74LS160 


.99 


7443 


.45 




74161 


.55 


74H106 


.95 


74LS164 


1.2(1 


7444 


.45 




74163 


.85 


74 LOO 


.25 


74LS193 


1.09 


7445 


.65 




74164 


.60 


74L02 


.20 


74LS195 


.99 


7446 


.70 




74165 


1.10 


74L03 


.25 


74LS244 


1.7(1 


7447 


.70 




74166 


1.25 


74L04 


.30 


74LS367 


.99 


7448 


.50 




74175 


.80 


74L10 


.20 


74LS368 


99 


7450 


.25 




74176 


.85 


74L20 


.35 


74S00 


39 


7451 


.25 




74180 


.55 


74L30 


.45 


74S02 


39 


7453 


.20 




74181 


2.25 


74L47 


1.95 


74S03 


29 


7454 


.25 




74182 


.75 


74L51 


.45 


74S04 


29 


7460 


.40 




74190 


1.25 


74L55 


.65 


74S05 


.39 


7470 


.45 




74191 


1.25 


74L72 


.45 


74S08 


39 


7472 


.40 




74192 


.75 


74L73 


.40 


74S10 


39 


7473 


.25 




74193 


.85 


74L74 


.45 


74S11 


39 


7474 


.30 




74194 


.95 


74L75 


.85 


74S20 


.29 


7475 


.35 




74195 


.95 


74L93 


.55 


74S40 


2(1 


7476 


.40 




74196 


.95 


74L123 


.85 


74S50 


29 


7480 


.55 




74197 


.95 


74LS00 


.30 


74S51 


.29 


7481 


.75 




74198 


1.45 


74LS01 


.30 


74S64 


19 
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CUSTOMER NAME 



INTEGRATED CIRCUITS UNLIMITED 

7889 Clairemont Mesa Blvd., San Diego, California 92111 
24 Hour Toll Free Phone 1-800-854-2211 
(714) 278-4394 California Residents 1-800-542-6239 

CABLE ADDRESS ICUSD 



STREET ADDRESS 



CITY 



STATE 



74S74 



74S112 



74S114 



74S133 



74S140 



74S151 



74S153 



74S157 



74S158 



.3! 



.6! 



.3( 



.7! 



74S194 1.0! 
74S257 (8123)1. Q[ 



8131 



2.7! 



ZIP 



PHONE 



CHARGE CARD § BA MC 



EXP. DATE 



C.O.D. 



WILL CALL 



UPS 



POST. 



NET 10th OF THE MONTH. 



PO 



ALL ORDERS SHIPPED PREPAID - NO MINIMUM - COD ORDERS ACCEPTED - ALL ORDERS SHIPPED SAME DAY 
OPEN ACCOUNTS INVITED - California Residents add 6% Sales Tax. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
We accept American Express / Visa / BankAmericard / Master Charge 



SPECIAL DISCOUNT 

Total Order Dedui 

$35-$99 10% 

$100-$30Q 15% i 

$301 $1000 20% 



CO 



CO 

X 



o 



CO 



CO 

X 



O 




o 
o 



X 

CO 



3 1 / 2 digit 19 
Range DVM. V2" LCD displays 
runs 200 hrs on 1 battery. 10 Meg 
Ohm Input. 1 yr. guarantee, made in 
U.S.A., test leads included. 

Available Accessories 

RC-3 115V AC Adapter $7.50 

CC-3 Deluxe Padded Vinyl 

Carrying Case $7.50 

VP-10 X10 DCV Probe Adapter/ 

Protector 10Kv $14.95 

VP-40 40Kv DC Probe $35.00 

CS-1 10 Amp Current Shunt $14.95 



Just for Asking. 
FREE BATTERY with your meter. 



S100 WWG 50/100 Conl 125 clrs 3 
LEVEL WIRE WRAP 025 sq posts 
on 250 spaced rows GOLD plated 

1 4 5 9 10 24 
S4 00 S3 75 $3 50 

RG81G 50/100 Conl 125 ctrs DIP 
SOLDER TAIL on 140 spaced rows 
lor ALTAIR motherboards GOLD 
plated 

14 S-9 10-24 
$5 00 $4 75 $4 50 



S100 STG 50/100 Cont 125 ctrs 
DIP SOLDER TAIL on 250 spaced 
rows tor VECTOR and MASI mother 
boards GOLD plated 
1 4 59 1024 
$3 50 $3 25 $300 
RM1 3 50/100 Cont 125 ctrs 
PIERCED SOLDER EYELET tails 
GOLD 
$7 53 



Other Popular Edge Connectors 

R644-Q 22/44 Cont 156 ctrs R 644-3 22/44 Cont 156 ctrs WIRE 

PIERCED SOLDER EYLET tails WRAP tails GOLD 
GOLD plated 14 S-9 10-24 

14 59 1024 $4 00 $3 75 S3 SO 

$300 $2 75 $2 50 

CO 1 IMSAI Style Card Guides S/S1 00 

ATTN: OEM's and Dealers, many other connectors available call or quotation 



The EXPANDORAM is available 
in versions from 16K up to 64K, so 
for a minimum investment you 
can have a memory system that 
will grow with your needs. This is 
a dynamic memory with the in- 
visable on-board refresh, and IT 
WORKS! 

• Bank Selectable 

• Phantom 

- Power 8VDC, ± 16VDC. 5 Watts 

• Lowest Cost Per Bit 

• Uses Popular 4116 RAMS 

• PC Board is doubled solder 
masked and has silk-screen 
parts layout. 



Extensive documentation clear- 
ly written 

• Complete Kit includes all 
Sockets for 64K 

• Memory access time: 375ns, 
Cycle time: 500ns. 

• No wait states required. 

• 16K boundries and Protection 
via Dip Switches 

• Designed to work with Z-80, 
8080, 8085 CPU's. 

EXPANDO 64 KIT (4116) 

16K $245.00 

32K $310.00 

48K $375.00 

64K $440.00 



CO 



CO 

cn 



8803 

MOTHER 
BOARD FOR 
S100 BUS 
MICRO- 
COMPUTERS 



• Kit includes 12 
tantalum capaci 
tors lor ♦ 5. ♦ 12 
— t2 buses and insu- 
lated mounting spacers 

• Wiring side shown Com 
ponem side bare epoiy 
glass with white markings lor 
component locations 

• GlOepoiy glass board with 2 ounc< 
copper solder plated and 038 diame 
ter holes lor leads 

• Solder mask with solder windows on 
elched circuits to avoid accidental short 
Circuits 

• Mounts 1 1 receptacles with too contacts 1 2 
rows) on 12S centers with 250 low spacing 
Vector part number R681 2 or mounts 10 recep 
tacies plus interconnections to smaller mother board 
to' cipwvon 

• includes elched circuits and instructions tor option ot 
active pull up or floating terminations 

• Large buses ♦ Sv and GN0 ( 10 AMPS) ± t2Vor t6V<7 
AMPS) Current ratings are per MIL STD 2?S with I0»C 
rise 

• fits m Vector pak enclosures 

• Fits in IMSAI 8080 microcomputer as expander board 




Price: 
$29.50 





Plugboards 



1/16 Pgfflt BOARD 
.042 dia holes on 
0.1 spacing for IC's 



8800V 

Universal Microcomputer /processor 
plugboard use with S-100 bus Com- 
plete with heat sink & hardware 5 3" x 
10 x 1/16 

1-4 5-9 10-24 

$19 95 $17 95 $15 96 

8801-1 

Same as 8800V except plain, less power 
buses & heat sink 

1-4 5-9 10-24 

SU 4S SH 4h $11 9b 



r 

\ 



3682 9.6" x 4.5" 
$10.97 

3682-2 6.5" x 4.5" 
$9.81 

Hi-Density Dual-ln-Line 
Plugboard for Wire Wrap 
with Power & Grd. Bus 
Epoxy Glass 1/16" 44 
pin con spaced .156 




3677 9 6" x 4.5' 

$10.90 

3677-2 6.5" x 4.5" 

$9.74 

Gen. Purpose DIP. 
Boards with Bus Pattern 
for Solder or Wire Wrap. 
Epoxy Glass 1/16" 44 
pin ccn. spaced .156 



3662 6.5" x4. 5" 

$7.65 

3662-2 9.6' x 4.5" 

$11.45 

P pattern plugboards for 
IC's Epoxy Glass 1/16" 
44 pin con spaced 156 



3690-12 
CARD EXTENDER 

Card Extender has 100 con- 
tacts 50 per side on .125 
centers-Attached connec- 
tor-is compatible with 
S-100 Bus Systems. $25.83 
3690 6.5" 22744 pin .156 
ctrs. Extenders .... $13.17\ 



o 
o 



x 

CO 



1 



Phenolic 

PART NO. 
64P44XXXP 
169P44XXXP 

Epoxy Glass 

64P44 
84P44 
169P44 
169P84 



SIZE 
4.5x6.5" 
4.5x17" 



4.5x6.5" 
4.5x8.5" 
4.5x17" 
8.5x17" 




PRICE 
1-9 10-19 
$1.56 $1.40 
$3.69 $3.32 



$1.79 $1.61 
$2.21 $1.99 
$4.52 $4.07 
$8.03 $7.23 



TRS-80 

MEMORY EXPANSION KITS 
4116'S RAMS 

(16Kx1 200ns) 



8 for $69.00 



PRICE: $16.95 



15-S same as 315 
but with 14" bar to 
accomodate "SI 00" 
boards. 

PRICE:$17.95 




VteE 



LOW-PROFILE 
BASE 



305 



STANDARD 
BASE 



STANDARD 
VISE HEAD 




PRICE 



PRICE: $11.95 
VACUUM BASE 



304 



HORIZONTAL 
JAW VISE HEAD 




PRICE: $12.95 



PANAVISE TILTS. TURNS, AND . 
ROTATES TO *ANY POSITION. 
IT HOLDS YOUR WORK 
EXACTLY WHERE YOU WANT IT. 



r 





2708 

8K 450 ns 

EPROM 

FACTORY PRIME 

$12.00 EA. 

25 + Call For 
Price 



WJ\A 14 & 16 PIN 
Irj/J'GOLD 3 LEVEL 
VJflftwIRE WRAP 
* ^ SOCKETS 

14 - G3 100 for 
$30.00 
16-G3 100 for 
$30.00 
50 of each for $32.00 

Sockets are End & Side stackable, 
closed entry 




CO 

^1 



CO 

cn 



.llvMOA List $89.00 
SPECIAL 
$56.95 with tube 

Perfectly balanced fluorescent lighting 
with precision magnifier lens. Tough 
thermoplastic shade. Easy lens re- 
moval. New wire clip design permits 
easy installation and removal of 
fluorescent tube. Comes with plastic 
shield to protect tube from soiling and 
damage. 

Colors: Gray, Black, and Chocolate Brown. 
Comes with one 22 watt T 9 Circline fluores- 
cent tube. 3 diopter lens. 



ORDER TOLL FREE 

1 800 423 5633 

^^x•^^x*^^^^v^^^X\\\v;^\\^vx•^x^\\\•^;■;•;•^^•^^^X\^ 

except CA.. AK., HI., CftU 
(213)894-8171 



o 

o 

7s 



WIDE OPENING 
ISE HEAD 



PRICE:$I2.95 



1 1 



WRAR POST 

for .042 dia. holes 
(all boards on this page) 
T44/C pkg. 100 . . $ 2.34 
IT44/M pkg. 

1000 $14.35 

I A- 1 3 hand installing 
aV tool $ 2.94 



#^P21 




PRIORITY 





2102LPC 

450ns Low Power RAMS 

$1.00 Ea. in lots off 25 

2102LHPC 

250ns Low Power RAMS 
$1.25 Ea. in lots off 25 

ELECTRONICS 



FND 503 

Common 
Cathode 

FND 510 

Common Anode 
7 seg LED 

59C 
10/ s 4 50 



Vi 




X 

CO 



CO 



16723K Roscoe Blvd. Sepulveda CA 91343 

Terms: VISA, MC, BAC. check, Money Order, CO D , U.S. Funds Only CA residents add 6% sales tax Mini- 
mum order $10 00 Orders less than $75 00 include 10% shipping and handling, excess refunded Just in case 
please include your phone no Good Thru May 1979 



Send lor our latesl brochure 



phone orders welcome (213) 894-8171 



OEM and Institutional inquiries invited 



24 PIN DIP PLUGS 
WITH COVERS 



3/ $1.00* 
40/ $10.00 



CO 

cn 



HICKOK LX303 $74.95 



HICKOK LX303 $74.95 





TTTTT7 


7400 TTL 


WFTTTT 


w 






SN7470N 


29 


YYYl ,,; / r 


tun 


c // » p * 


fin J *n|i 

bN7472N 


29 






SN7400N 


16 


SN7473N 


35 


SN74160N 


89 


SN7401N 


18 


C kl 7 A 7 Alt 


35 


SN74161N 


89 


SN7402N 


18 


CM 7 A 7CH 


49 


SN74162N 


1 95 


bN/403N 


18 


oN i A fori 


35 


SN74163N 


89 


bN/404N 


18 


CM 7 A 70M 


5 00 


SN74164N 


89 


SN7405N 


20 


C Kl 7 A QAM 


50 


SN74165N 


89 


bN/40oN 


29 


bnfAotrl 


99 


SN74166N 


1 25 


SN7407N 


29 


CK17AQ1KI 


59 


SN74167N 


1 95 


fin j nnii 

bN /408N 


20 


CHI 7 A Otk! 


79 


SN74170N 


1 59 


SN7409N 


20 


oN/4obN 


35 


SN74172N 


6 00 


bN /41UN 


18 


C HI 7 A Qfifcl 


1 75 


SN74173N 


1 25 


P ll 7 it 4 4 11 

bN 74 1 1 N 


25 




45 


SN74174N 


89 


r>i7i « nil 

SN7412N 


25 




59 


SN74175N 


79 


C hi 7 ^ * T hi 

bN /4 1 JN 


40 


bN 7492N 


43 


SN74176N 


79 


SN7414N 


70 


c m 7 A no kl 

bN/493N 


43 


SN74177N 


79 


SN7416N 


25 


bN7494N 


65 


SN74179N 


1 95 


SN7417N 


25 


OH7 J AC k 1 

SN7495N 


65 


SN74180N 


79 


SN7420N 


20 


SN7496N 


65 


SN74181N 


1 95 


SN7421N 


29 


SN7497N 


3 00 


SN74182N 


79 


SN7422N 


39 


SN74100N 


89 


SN74184N 


1 95 


SN7423N 


25 


SN74107N 


35 


SN74185N 


1 95 


SN7425N 


29 


SN74109N 


59 


SN741B6N 


995 


SN7426N 


29 


SN74116N 


1 95 


SN74188N 


3 95 


SN7427N 


25 


SN74121N 


35 


SN74190N 


1 25 


SN7429N 


39 


SN74122N 


39 


SN74191N 


1 25 


SN7430N 


20 


SN74123N 


49 


SN74192N 


79 


SN7432N 


25 


SN74125N 


49 


SN74193N 


79 


SN7437N 


25 


SN74126N 


49 


SN74194N 


89 


SN7438N 


25 


SN74132N 


75 


SN74195N 


69 


SN7439N 


25 


SN74136N 


75 


SN74196N 


89 


SN7440N 


20 


SN74141N 


79 


SN74197N 


89 


SN7441N 


89 


SN74142N 


2 95 


SN74198N 


1 49 


SN7442N 


49 


SN74143N 


2 95 


SN74199N 


1 49 


SN7443N 


75 


SN74144N 


2 95 


SN74S200 


4 95 


SN7444N 


75 


SN74145N 


79 


SN74251N 


1 79 


SN7445N 


.75 


C»l 7 A * A 7k I 

bN74147N 


1 95 


SN74279N 


79 


SN7446N 


69 


PD7 »i J nil 

bN/4148N 


1 29 


SN74283N 


2 25 


OKI Til A 7 lil 

bN7447N 


59 


bN f 4 1 DUN 


89 


SN74284N 


3 95 


bN/448N 


79 


SN74151N 


59 


SN74285N 


3 95 


CU74cnhi 
bN/4bUN 


20 


SN74152N 


59 


SN74365N 


69 


SN7451N 


20 


SN74153N 


59 


SN74366N 


69 


SN7453N 


20 


SN74154N 


99 


SN74367N 


69 


SN7454N 


20 


SN74155N 


79 


SN74368N 


69 


SN7459A 


25 


SN74156N 


79 


SN74390N 


1 95 


SN7460N 


20 


SN74157N 


65 


SN74393N 


1 95 



CD4000 
CD4001 
CD4002 
CD4006 
CD4007 
CD4009 
C04010 
CD4011 
CD4012 
CD4013 
CD4014 
CD4015 
CD4016 
CD4017 
CD4018 
CD4019 
CD4020 
CD4021 
CD4022 
CD4023 
C04024 
CD4025 
CD4026 
CD4027 



23 
23 
23 
1 19 
25 
49 
49 
23 
25 
39 
1 39 
1 19 
49 
1 19 
99 
49 
1 19 
1 39 

1 19 
23 
79 
23 

2 25 
69 



74C00 
74C02 
74C04 
74C08 
74C10 
74C14 
74C20 
74C30 
74C42 
74C48 
74C73 



39 
39 
39 
49 
39 
1 95 
39 
39 

1 95 

2 49 
89 
89 



78MG 
LM106H 
LU300H 
LM301CN H 
LM302H 
LM304H 
LM305H 
LM307CN H 
LM308CN/H 
LM309H 
LM309K 
LM310CN 
LM311N/H 
LM312H 
LM317K 
LM318CN/H 
LM319N 
LM320K-5 
LM320K-5 2 
LM320K-12 
LM320K-15 
LM320K-18 
LM320K-24 
LM320T-5 
LM320T-5 2 
LM320T-8 
LM320T-12 
LM320T-15 
LM320T-18 
LM320T-24 
LM323K-5 
LM324N 
LM339N 
LM340K-5 
LM340K-6 
LM340K-8 
LM340K-12 
LM340K-15 



1 75 
99 
80 
35 
75 
1 00 
60 
35 
1 00 
1 10 
1.25 
1 15 
.90 
1 95 
650 
1 50 
1 30 
1.35 
1 35 
1 35 
1 35 
1 35 
1 35 
1 25 
1 25 
1 25 
1 25 
1.25 
1 25 
1 25 
5 95 
1 80 
99 
1 35 
1 35 
1 35 
1 35 
1 35 



74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS37 
74LS40 
Y74LS42 



29 
29 
29 
29 
35 
35 
29 
35 
29 
75 
59 
1 25 
35 
29 
35 
35 
35 
35 
35 
29 
35 
45 
35 
89 



C/M0S 



C04028 


89 


CD4029 


1 19 


C04030 


49 


CD4035 


99 


CD4040 


1 19 


C04041 


1 25 


CD4042 


99 


CD4043 


89 


CD4044 


89 


C04046 


1 79 


CD4047 


2 50 


CD4048 


1 35 


C04049 


49 


CD4050 


49 


CD4051 


1 19 


CD4053 


1 19 


CD4056 


2 95 


C04059 


9 95 


CD4060 


1 49 


CD4066 


79 


CD4068 


39 


CD4069 


45 



74C00 



74C85 

74C90 

74C93 

74C95 

74C107 

74C151 

74C154 

74C157 

74C160 

74C161 



249 
1 95 
1 95 
1 95 

1 25 

2 90 

3 00 
2 15 
2 49 
2 49 



LINEAR 



LM340K-18 

LM340K-24 

LM340T-5 

LM340T-6 

LM340T-8 

LM340T-12 

LM340T-15 

LM340T-18 

LM340T-24 

LM358N 

LM370N 

LM373N 

LM377N 

LM380N 

LM380CN 

LM381N 

LM382N 

NE501N 

NE510A 

NE529A 

NE531H/V 

NE536T 

NE540L 

NE544N 

NE550N 

NE555V 

NE556N 

NE560B 

NE561B 

NE562B 

NE565N/H 

NE566CN 

NE567V/H 

NE570N 

LM703CN/H 

LM709N/H 



1 35 
1 35 
1 25 
1 25 
1 25 
1 25 
1 25 
1 25 
1 25 
1 00 
1 95 

3 25 

4 00 
1 25 

99 
1 79 
1 79 
8 00 
600 
4 95 
395 
600 
6 00 

4 95 
1.30 

39 
99 
500 

5 00 
500 
1 25 
1 75 

99 
4 95 
69 
29 



74LS00TTL 

74LS47 89 

74LS51 29 

74LS54 29 

74LS55 29 

74LS73 .45 

74LS74 .45 

74LS75 59 

74LS76 45 

74LS78 49 

74LS83 89 

74LS85 1 25 

74LS86 45 

74LS90 59 

74LS92 75 

74LS93 75 

74LS95 99 

74LS96 1 15 

74LS107 45 

74LS109 45 

74LS112 45 

74LS123 125 

74LS125 89 

74LS132 99 

74LS136 49 



CD4070 

C04071 

CD4072 

C04076 

CD4081 

CD4082 

CD4093 

CD4098 

MC 14409 

MC14410 

MC14411 

MC14419 

MC 14433 

MC 14506 

MC14507 

MC14562 

MC 14583 

CD4508 

CD4510 

CD4511 

CD4515 

CD4518 

CD4520 

CD4566 



55 
23 
49 

1 39 
23 
23 
99 

2 49 
14 95 
14 95 
14 95 

4 95 
19 95 
75 
99 
14 50 

3 50 
3 95 
1 39 

1 29 

2 95 
1 29 

1 29 

2 25 



74C163 

74C164 

74C173 

74C192 

74C193 

74C195 

74C922 

74C923 

74C925 

74C926 

80C95 

80C97 



2 49 
2 49 
2 60 
249 
2 49 
2 49 

5 95 

6 25 
8 95 
8 95 
1 50 
1 50 



LM710N 

LM711N 

LM723N H 

LM733N 

LM739N 

LM741CN/H 

LM741-14N 

LM747N/H 

LM748N/H 

LM1310N 

LM1458CNH 

MC1488N 

MC1489N 

LM1496N 

LM 1556V 

MC1741SCP 

LM21nN 

LM2901N 

LM3053N 

LM3065N 



79 
39 
55 
1 00 

1 19 
35 
39 
79 
39 

2 95 
59 

1 39 
1 39 
95 
1 75 
300 

1 95 

2 95 
1 50 
1 49 



LM3900N(3401) 49 



LM3905N 

LM3909N 

MC5558V 

8038B 

LM75450N 

75451 CN 

75452CN 

75453CN 

75454CN 

75491 CN 

75492CN 

75493N 

75494CN 

RC4136 

RC4151 

RC4194 

RC4195 



74LS138 
74LS139 
74LS151 
74LS155 
74LS157 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS175 
74LS181 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS253 
74LS257 
74LS258 
74LS260 
74LS279 
74LS367 
74LS368 
74LS670 



89 
1 25 
59 

4 95 
49 
39 
39 
39 
39 
79 
89 
89 
89 

1 25 

2 85 

5 95 
4 49 

— ST 

89 
89 
89 
89 

1 15 
1 15 
1 15 
1 15 

1 25 
99 

2 49 
1 15 
1 15 
1 15 
1 15 
1 15 
1 15 

99 
89 

1 75 
69 
75 
75 
75 

2 49 



EXCITING NEW KITS! 

Regulated Power Supply 

5 to 15 VDC 



Digital 
Thermometer Kit 





*Full 1.5 amp at 5 10V 
output — Up to .5 amp 
at 15V output 

* Heavy duty transformer 

* 3 terminal I .C. Volt. Reg. 
*Heat sink provided for 

cooling efficiency 
*PC Board construction 
*120 VAC input 
*Size: 3%"Wx5"Lx2"H 




■ Dual sensors— switching control for in- 
door/outdoor or dual monitoring 
■Continuous LEO .8" ht. display 
• Range. 40°F to 199°F / 40°C to 100°C 
■Accuracy: ±1° nominal 
•Set for Fahrenheit or Celsius reading 
■Sim. walnut case - AC wall adapter incl. 
•Size: 3-1 /4"H x 6-5/8"W x 1 -3/8"D 



JE210 5 to 15 vdc $19.95 JE300 $39.95 



DISCRETE LEDS 

.200 dia. 

XC556R red 5/$1 

XC556G green 4/$1 

XC556Y yellow 4/$1 

XC556C clear 4/$1 

.200 dia. 

XC22R red 5/$1 

XC22G green 4/$1 

XC22Y yellow 4/$1 

.170" dia. 
MV10B red 4/$1 
.085 dia. 

MV50 red 6/S1 
INFRA-RED LED 
1/4"x1/4"x1/16" flat 
5/$1 





.125 dia. 




XC209R 


red 


5/$1 


XC209G 


green 


4/$1 


XC209Y 


yellow 


4/$1 




.185" dia. 




XC526R 


red 


5/$1 


XC526G 


green 


4/$1 


XC526Y 


yellow 


4/$1 


XC526C 


clear 


4/$1 




.190 dia. 




XC111R 


red 


5/$1 


XC111G 


green 


4/$1 


XC111Y 


yellow 


4/$1 


XC111C 


clear 


4/$1 



TIMEX T1001 
LIQUID CRYSTAL DISPLAY 

F IELD EFFECT 




4 DIGIT - 5" CHARACTERS 
THREE ENUNCIATORS 
2 00" X 1 20" PACKAGE 
INCLUDES CONNECTOR 

T 1 001 Transmissive $7.95 
T 1001 A Reflective 8.25 



DISPLAY LEDS 



TYPE POLARITY 

MAN 1 Common Anode-red 

MAN 2 5 x 7 Dot Matrix-red 

MAN 3 Common Cathode-red 

MAN 4 Common Cathode-red 

MAN 7G Common Anode-green 

MAN 7Y Common Anode-yellow 

MAN 72 Common Anode -red 

MAN 74 Common Cathode-red 

MAN 82 Common Anode-yellow 

MAN 84 Common Cathode-yellow 

MAN 3620 Common Anode-orange 

MAN 3630 Common Anode -orange I 1 

MAN 3640 Common Cathode -orange 

MAN 4610 Common Anode-orange 

MAN 4640 Common Cathode -orange 

MAN 4710 Common Anode-red 

MAN 4730 Common Anode-red ± 1 

MAN 4740 Common Cathode-red 

MAN 4810 Common Anode-yellow 

MAN 4840 Common Cathode-yellow 

MAN 6610 Common Anode-orange-0 

MAN 6630 Common Anode-orange • 1 

MAN 6640 Common Cathode-orange D D 

MAN 6650 Common Cathode-orange • 1 

MAN 6660 Common Anode-orange 

MAN 6680 Common Cathode -orange 

MAN 6710 Common Anode-red-D D 



HT 


PRICE 


270 


2 95 


300 


4 95 


125 


25 


187 


1 95 


300 


1 25 


300 


99 


300 


99 


300 


1 25 


300 


99 


300 


99 


300 


99 


300 


99 


300 


99 


300 


99 


400 


99 


400 


99 


400 


99 


400 


99 


400 


99 


400 


99 


560 


99 


560 


99 


560 


99 


560 


99 


560 


99 


560 


99 


560 


99 



TYPE POLARITY 

MAN 6730 Common Anode-red t 1 

MAN 6740 Common Cathode-red-O.D 

MAN 6750 Common Cathode-red * 1 

MAN 6760 Common Anode-red 

MAN 6780 Common Cathode -red 

DL701 Common Anode-red ± 1 

DL704 Common Cathode-red 

DL707 Common Anode-red 

DL728 Common Cathode-red 

DL741 Common Anode-red 

DL746 Common Anode-red • 1 

DL747 Common Anode-red 

DL749 Common Cathode-red i 1 

DL750 Common Cathode-red 

DL33B Common Cathode-red 

FND70 Common Cathode 

FND358 Common Cathode t 1 

FND359 Common Cathode 

FNO503 Common Cathode(FND500) 

FNO507 Common Anode (FND510) 

5082-7730 Common Anode-red 

HDSP-3400 Common Anode-red 

HDSP-3403 Common Cathode red 

5082-7300 4 x 7 sgl Digit-RHDP 

5082-7302 4 x 7 Sgl Digit-LHDP 

5082-7304 Overrange character ( ±1) 

5082-7340 4 x 7 Sgl Digit Hexadecimal 



RCA LINEAR 



CA3013T 


2 15 


CA3082N 


2 00 


CHIPS/DRIVERS 


CA2023T 


2 56 


CA3083N 


1 60 


MM5725 


$2 95 


CA3035T 


2 48 


CA3086N 


85 


MM5738 


2 95 


CA3039T 


1 35 


CA3089N 


3 75 


DM8864 


2 00 


CA3046N 


1 30 


CA3130T 


1 39 


DM8865 


1 00 


CA3059N 


3 25 


CA3140T 


1 25 


DM8887 


75 


CA3060N 


3 25 


CA3160T 


1 25 


DM8889 


75 


CA3080T 


85 


CA3401N 


49 


9374 7 seg 




CA3081N 


2.00 


CA3600N 


3 50 


C A LED driver 





CALCULATOR 



CLOCK CHIPS 



HT 


PRICE 


560 


99 


560 


99 


560 


99 


560 


99 


560 


99 


300 


99 


300 


99 


300 


99 


500 


1 49 


600 


1 25 


630 


1 49 


600 


1 49 


630 


1 49 


600 


1 49 


110 


35 


250 


69 


357 


99 


357 


75 


500 


99 


500 


99 


300 


1 30 


800 


2 10 


800 


2 10 


600 


19 95 


600 


19 95 


600 


15 00 


600 


22 50 



MOTOROLA 



MM5309 


$4 95 


MC1408L7 


$4 95 


MM5311 


4 95 


MC1408L8 


5 75 


MM5312 


4 95 


MC1439L 


2 95 


MM5314 


4 95 


MC3022P 


2 95 


MM5316 


6 95 


MC3061P 


3 50 


MM5318 


9 95 


MC4016(74416) 


7 50 


MM5369 


2 95 


MC4024P 


3 95 


MM5387/1998A 


4 95 


MC4040P 


695 


MM5841 


9 95 


MC4044P 


4 50 





1-24 


25-49 


50-100 


8 pin LP 


$17 


16 


.15 


14 pin LP 


20 


19 


18 


16 pin LP 


22 


.21 


20 


18 pin LP 


29 


28 


27 


20 pin LP 


34 


32 


30 


14 pin ST 


$27 


25 


24 


16 pin ST 


30 


.27 


25 


18 pin ST 


35 


32 


30 


24 pin ST 


49 


45 


42 


8 pin SG 


$30 


27 


24 


14 pin SG 


35 


32 


29 


16 pin SG 


38 


35 


32 


18 pin SG 


52 


.47 


43 


8 pin WW 


$39 


38 


31 


10 pin WW 


45 


41 


37 


14 pin WW 


39 


38 


.37 


16 pin WW 


43 


42 


41 


18 pin WW 


75 


68 


62 



IC SOLDERTAIL — LOW PROFILE (TIN) SOCKETS 




S0LDERTAIL STANDARD (TIN) 



1-24 


25-49 


50-100 


22 pin LP $ 37 


36 


35 


24 pin LP 38 


37 


36 


28 pin LP 45 


44 


43 


36 pin LP 60 


59 


58 


40 pin LP 63 


62 


61 


28 pin ST $ 99 


90 


81 


36 pin ST 139 


1 26 


1 15 


40 pin ST 159 


1.45 


1 30 



SOLO EMAIL STANDARD (GOLD) 

24 pin SG $ 70 63 57 

1 10 1 00 90 



28 pin SG 

36pinSG 1 65 140 126 

40pinSG 175 159 145 



WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 



22 pin WW $ 95 


85 


75 


24 pin WW 105 


95 


85 


28 pin WW 1.40 


1 25 


1.10 


36 pin WW 1 59 


1.45 


1 30 


40 pin WW 175 


1 55 


1 40 



1/4 WATT RESISTOR ASSORTMENTS -5% 

$1.75 
1.75 

1.75 

1.75 

1.75 
1.75 
1.75 

ASST. 8R Includes Resistor Assortments 1-7(350 PCS.) S9.95 ea. 



ASST. 1 






10 OHM 


12 OHM 


15 OHM 


18 OHM 


22 OHM 






5 


ea 


27 OHM 


33 OHM 


39 OHM 


47 OHM 


56 OHM 


50 


PCS 








68 OHM 


82 OHM 


100 OHM 


120 OHM 


150 OHM 






ASST. 2 


5 


ea 


180 OHM 


220 OHM 


270 OHM 


330 OHM 


390 OHM 


50 


PCS 








470 OHM 


560 OHM 


680 OHM 


820 OHM 


IK 






ASST. 3 


5 


ea 


1.2K 


1.5K 


1.8K 


2.2K 


2.7K 


50 


PCS 








3.3K 


3.9K 


4.7K 


5.6K 


6.8K 






ASST. 4 


5 


ea 


8 2K 


tOK 


1?K 


15K 


18K 


50 


PCS 








22K 


27K 


33K 


39K 


47K 






ASST. 5 


5 


ea 


56K 


68K 


82K 


100K 


120K 


50 


PCS 








150K 


180K 


220K 


270K 


330K 






ASST. 6 


5 


ea 


390K 


470K 


560K 


680K 


820K 


50 


PCS 








m 


1.2M 


1.5M 


I.8M 


2.2M 






ASST. 7 


5 


ea 


2.7M 


3.3M 


3.9M 


4.7M 


5.6M 


50 


PCS 



Sio.no minimum ORDER — U.S. Funds Only 
California Residents — Add 6% Sales Tax 



Spec Sheets - 2S4 

1979 Catalog Available— Send 41 c stamp 




ameco 



ELECTRONICS 



"I J \VH.X MM 1KONK S of ( aliform. 



PHONE 
ORDERS 
WELCOME 
(415) 592 8097 



MAIL ORDER E I. EC TR ON ICS - WORLDWIDE 
1021 HOWARD AVENUE. SAN CARLQS. CA 94070 

ADVERTISED PRICES GOOD THRU JUNE. 



TELEPHONE/KEYBOARD CHIPS 

AY-5-9100 Push Button Telephone Dialler $14.95 

AY-5-9200 Repertory Dialler 14.95 

AY-5-9500 CMOS Clock Generator 4 95 

AY-5-2376 Keyboard Encoder (88 keys) 14 95 

HD0165 Keyboard Encoder (16 keys 7 95 

74C922 Keyboard Encoder (16 keys) 5 95 



ICM CHIPS 

ICM7045 CMOS Precision Timer 

ICM7205 CMOS LED Stopwatch /Timer 

ICM7207 Oscillator Controller 

ICM7208 Seven Decade Counter 

ICM7209 Clock Generator 



24 95 
1995 

7.50 
19 95 

6 95 



NM0S READ ONLY MEMORIES 

MCM6571 128 X 9 X 7 ASCII Shitted with Greek 13.50 

MCM6574 128 X 9 X 7 Math Svmbol & Pictures 13 50 

MCM6575 128 X 9 X 7 Alphanumeric Control 13.50 

Character Generator 



MISCELLANEOUS 

TL074CN Quad Low Noise bi-fet Op Amp 2.49 

TL494CN Switching Regulator 4 49 

TL496CP Single Switching Regulator 1.75 

11C90 Divide 10/11 Prescaler 19 95 

95H90 Hi-Speed Divide 10/11 Prescaler 1195 

4N33 Photo-Darlington Opto-lsolator 3 95 

MK50240 Top Octave Freq Generator 17.50 

DS0026CH 5Mhz 2-phase MOS clock driver 3 75 

TIL308 .27" red num. display w/integ logic chip 10 50 

MM5320 TV Camera Sync Generator 14 95 

MM5330 4" 2 Digit DPM Logic Block (Special) 3 95 

LD110/111 3V? Digit A/D Converter Set 25 00/set 



LITRONIX ISO-LIT 1 

Photo Transistor Opto-lsolator 
(Same as MCT 2 or 4N25) 



2/990 



SN 76477 

SOUND GENERATOR 
Generates Complex Sounds 
Low Power - Programmable 

3.95 each 



TV GAME CHIP AND CRYSTAL 

AY-3-8500-1 and 2 01 MHZ Crystal (Chip & Crystal _ _ . . 
includes score display, 6 games and select angles, etc / . jD/S6I 



XR205 


$8 40 






XR2242CP 


1.50 


XR210 




4.40 


EXi 


\R 


XR2264 


4 25 


XR215 




4 40 






XR2556 


3.20 


XR320 




1 55 


JE2206KA 14.95 


XR2567 


2.99 


XR-L555 


1.50 


JE2206KB 19 95 


XR3403 


1.25 


XR555 




39 


XR1800 


3.20 


XR4136 


1.25 


XR556 




99 


XR2206 


4 40 


XR4151 


285 


XR567CP 


99 


XR2207 


3.85 


XR4194 


4 95 


XR567CT 


1.25 


XR2208 


5.20 


XR4202 


3.60 


XR1310P 


1.30 


XR2209 


1.75 


XR4212 


2.05 


XR1468CN 


3 85 


XR2211 


5 25 


XR4558 


.75 


XR1488 


1 39 


XR2212 


4.35 


XR4739 


1.15 


XR1489 


1.39 


XR2240 


3 45 


XR4741 


1.47 




mnnFS 




TYPE 


VOLTS W 


PRICE 










1N4002 


100 PIV 1 AMP 


12/1 00 


TYPE 


VOLTS W 


PRICE 


1N4003 


200 PIV 1 AMP 


12/1 00 


1N746 


3 3 


400m 


4/1 00 


1N4004 


400 PIV 1 AMP 


12/1.00 


1N751 


5 1 


400m 


4/1 00 


1N4005 


600 PIV 1 AMP 


10/1.00 


1N752 


56 


400m 


4/1 00 


1N4006 


800 PIV 1 AMP 


10/1.00 


IN 753 


6 2 


400m 


4/1 00 


1N4007 


1000 PIV 1 AMP 


10/1 00 


1N754 


6 8 


400m 


4/1 00 


1N3600 


50 200m 


6/1 00 


1N757 


90 


400m 


4/1 00 


1N4148 


75 10m 


15/1.00 


1N759 


12 


400m 


4/1.00 


1N4154 


35 10m 


12/1.00 


1N959 


8 2 


400m 


4/1 00 


1N4305 


75 25m 


15/1 00 


1N965 


15 


400m 


4/1 00 


1N4734 


5 6 1w 


28 


1N5232 


56 


500m 


28 


1N4735 


62 1w 


28 


1N5234 


6 2 


500m 


28 


1N4736 


68 1w 


28 


1N5235 


68 


500m 


28 


1N4738 


8 2 1w 


28 


1N5236 


7 5 


500m 


28 


1N4742 


12 1w 


28 


1N5242 


12 


500m 


28 


1N4744 


15 1w 


28 


1N5245 


15 


500m 


28 


1N1183 


50 PIV 35 AMP 


1.60 


1N456 


25 


40m 


6/1 00 


1N1184 


100 PIV 35 AMP 


1 70 


1N458 


150 


7m 


6/1 00 


1N1185 


150 PIV 35 AMP 


1 70 


1N485A 


180 


10m 


5/1 00 


1 N 11 86 


200 PIV 35 AMP 


1 80 


1N4001 


50 PIV 1 AMP 


12/1 00 


1N1188 


400 PIV 35 AMP 


3 00 



C360 
C38M 
2N2328 
MOA 980-1 
MDA 980-3 



SCR AND FW BRIDGE RECTIFIERS 

15A (a 400V SCR(2N1849) 
35A «i 600V SCR 
1 6A (a 300V SCR 



12A (a 
12A ■ 



50V 
200V 



FW BRIDGE REC 
FW BRIDGE REC 



$1 95 
1 95 
50 
1 95 
1 96 



C106B1 




50 


1 MMlMo 


MPSA05 




30 


2N3055 


MPSA06 


5/1 


00 


MJE3055 


TIS97 


6/1 


00 


2N3392 


TIS98 


6/1 


00 


2N3398 


40409 


1 


75 


PN3567 


40410 


1 


75 


PN3568 


40673 


1 


75 


PN3569 


2N918 


4/1 


00 


MPS3638A 


2N2219A 


2/1 


00 


MPS3702 


2N2221A 


4/1 


00 


2N3704 


2N2222A 


5/1 


00 


MPS3704 


PN2222 Plastic 


7/1 


00 


2N3705 


2N2369 


5/1 


00 


MPS3705 


2N2369A 


4/1 


00 


2N3706 


MPS2369 


5/1 


00 


MPS3706 


2N2484 


4/1 


00 


2N3707 


2N2906 


4/1 


00 


2N3711 


2N2907 


5/1 


00 


2N3724A 


PN2907 Plastic 


7/1 


00 


2N3725A 


2N2925 


5/1 


00 


2N3772 


MJE2955 


1 


25 


2N3823 


2N3053 


2/1 


00 


2N3903 



89 

1 00 
5/1 00 
5/1 00 
3/1 00 
4/1 00 
4/1 00 
5/1 00 
5/1 00 
5/1 00 
5/1 00 
5/1 00 
5/1 00 
5/1 00 
5/1.00 
5/1 00 
5/1 00 
65 

1 00 

2 25 
1 00 

5/1 00 



2N3904 
2N3905 
2N3906 
2N4013 
2N4123 
PN4249 
PN4250 
2N4400 
2N4401 
2N4402 
2N4403 
2N4409 
2N5086 
2N5087 
2N5088 
2N5089 
2N5129 
PN5134 
PN5138 
2N5139 
2N5210 
2N5449 
J^9^ 



4/1 00 
4/1 00 
4/1 00 
3/1 00 
6/1.00 
4/1 00 
4/1 00 
4/1 00 
4/1 00 
4/1 00 
4/1.00 
5/1.00 
4/1.00 
4/1.00 
4/1.00 
4/1.00 
5/1 00 
5/1.00 
5/1.00 
5/1 00 
5/1 00 
3/1 00 



: A PA CI TOR 


50 VOLT CERAMIC 
DISC CAPACITORS 


C0RNEF 




LJ 




100- 




L9 


10 99 


100 ■ 


10 pt 


05 


04 


03 


OOVF 


05 


04 


035 


22 pt 


05 


04 


03 


0O47 M F 


05 


04 


035 


47 pt 


05 


04 


03 


OVF 


05 


04 


035 


100 pt 


05 


04 


03 


022 M F 


06 


05 


04 


220 pt 


05 


04 


03 


047 M F 


06 


05 


04 


470 pt 


05 


04 


035 


VF 


12 


09 


075 




100 VOLT 


MYLAR FILM CAPACITORS 






001 ml 


12 


10 


07 


022mt 


13 


11 


08 


0022 


12 


10 


07 


047ml 


.21 


17 


13 


0047mt 


12 


.10 


07 


1mt 


27 


23 


17 


01 mt 


12 


10 


07 


22mt 


.33 


27 


22 




+ 20% DIPPED TANTALUMS (SOLID) CAPACITORS 




1/35V 


28 


23 


.17 


1 5/35V 


30 


26 


21 


15/35V 


28 


23 


17 


2.2/25V 


31 


27 


22 


22/35V 


28 


23 


.17 


3 3/25V 


31 


27 


22 


. 33/35 V 


28 


23 


.17 


4. 7/25 V 


32 


28 


.23 


47/35V 


28 


23 


17 


6.8/25V 


36 


31 


25 


68/35V 


28 


23 


.17 


10/25V 


40 


35 


29 


1 0/35V 


28 


23 


17 


15/25V 


63 


50 


40 




MINIATURE ALUMINUM 


ELECTROLYTIC CAPACITORS 






Axial Lead 








Radial Lead 




47/50V 


15 


13 


10 


47/25V 


15 


.13 


10 


1.0/50V 


16 


14 


.11 


47/50V 


16 


14 


11 


3 3/50V 


14 


12 


09 


10/16V 


.15 


13 


10 


4.7/25V 


15 


13 


10 


1 0/25 V 


16 


14 


11 


10/25V 


15 


13 


10 


1 0/50V 


16 


.14 


11 


10/50V 


16 


14 


12 


4.7/16V 


15 


13 


10 


22/25V 


.17 


15 


12 


4. 7/25 V 


15 


13 


10 


22/50V 


24 


20 


18 


4 7/50V 


16 


14 


.11 


47/25V 


19 


.17 


15 


10/16V 


.14 


.12 


09 


47/50V 


25 


21 


19 


10/25V 


15 


13 


10 


100/25V 


24 


20 


.18 


10/50V 


16 


14 


12 


100/50V 


35 


30 


28 


47/50V 


24 


21 


19 


220/25V 


32 


28 


25 


100/16V 


19 


15 


14 


220/50V 


45 


.41 


38 


100/25V 


24 


20 


.18 


470/25V 


33 


29 


.27 


100/50V 


35 


30 


28 


1000/16V 


55 


50 


45 


220/1 6V 


23 


17 




2200/1 6V 


.70 


62 


55 


470/25V 


31 


28 


:3/ 



170 



Transistor Checker 

— Completely Assembled — 
— Battery Operated — 

The ASI Transistor Checker is cap- 
able of checking a wide range of 
transistor types, either "in circuit" 
or out of circuit. To operate, 
simply plug the transistor to be 
checked into the front panel 
socket, or connect it with the alli- 
gator clip test leads provided. 
The unit safely and automatically 
identifies low, medium and high 
power PNP and NPN transistors. 
Size: 3%" x 654" x 2" 
, "C" cell battery not included. 

^^Trans-Check $ 29.95 ea. 

Custom Cables & Jumpers 



MICROPROCESSOR COMPONENTS 





Part No. 

DB25P-4-P 
DB25P-4-S 
0B25S-4-S 



DJ14-1 
DJ16-1 
DJ24-1 
DJ14-1 
DJ16-1 



DB 25 Series Cables 

Cable Length Connectors Price 

4 Ft 2-DP25P $15 95 ea 

4 Ft 1-DP25P/1-25S $16 95 ea 



14 
16 

DJ24-1-24 



4 ft 2-DP25S 

Dip Jumpers 

1 ft. 1 14 Pin 

1 ft. 1-16 Pin 

1 ft 1-24 Pin 

1 ft 2-14 Pin 

1ft 2-16 Pin 

1 ft 2-24 Pin 



$17 95 ea 

$1 59 ea 

1 79 ea 
2.79 ea 

2 79 ea 

3 19 ea 

4 95 ea 



For Custom Cables & Jumpers, See JAMECO 1979 Catalog for Pricing 




CONNECTORS 

25 Pin-D Subminiature 



DB25P (as pictured) PLUG (Meets RS232) $2.95 
DB25S SOCKET (Meets RS232) $3.50 

DB51 226-1 Cable Cover for DB25P or DB25S $1.75 

PRINTED CIRCUIT EDGE-CARD 

156 Spacing Tm Double Read Out - Bituracted Contacts — Fits 054 to 070 P C Cards| 



15/30 
18/36 
22/44 

50/100 (.100 Spacing) 
50/100 (.125 Spacing) 



PINS (Solder Eyelet) 
PINS (Solder Eyelet) 
PINS (Solder Eyelet) 
PINS (Wire Wrap) 
PINS (Wire Wrap) 



R681-1 



51 95 
$2.49 
$2.95 
$6.95 
$6.95 





Solar Cells 
2x2cm 



• 0.4 volts 

• 100mA 

• 41 MW 



Can be added in series for 
higher voltage or parallel for 
higher current. 

#SC 2x2 $1.95 ea. or 3/$5.00 



the 3 



rd 



Hand 

BREEZE! 

$9.95 ea. 



MAKES CIRCUIT ASSEMBLY A BREEZE! 
Lets you work with both hands. 
Sturdy Aluminum Construction. 

• Clamp "3rd Hand" on edge 
of bench, table or work- 
board. Insert circuit board, 
position components. 

• Flip circuit board to flat 
position for soldering and 
clipping. 

r 





bright .300 ht. comm. catr 
ode display 

• U*es MM5314 clock chip 

• Switches for hourt, minutes 
and hold modes 

• Hrs. easily viewable to 20 ft. 

• Simulated walnut case 

• 1 1 5 V AC operation 

• 12 or 24 hr. operation 

• Incl. all components, case & 
wall transformer 

• Size: 6H" x 3-1/8" x 1 



JE701 

6-Digit Clock Kit $19.95 



REMOTE CONTROL 
TRANSMITTER ft RECEIVER 



/ I J 






m 






B 


J 









• C»« •< UUO «S BIMI1H r urar him ■ <■■ fv 

• use it ton voun o«m garagi door off hi r 

• 1HMSMI1S II 1*1 m Mil Hi uoii »h> 

• INOUtMOSOl UUSf 0* aiMOTI I <i«ihiu 

APf I ICATIOHS 

• THAaWIITIA UMI A I tv lattlRY 

• SCHIMAIIC IHCIUOI D 




INSTRUMENT/CLOCK CASE 

This case is an injection molded 
unit that is ideal tor uses such 
as DVM, COUNTER, or CLOCK 
cases. It has dimensions of 4W 
in length by 4" in width by 
1 -9/16" in height. It comes 
complete with a red bezel 

.PART NO: IN-CC $3.49 each 




8080A 

8212 

8214 

8216 

8224 

8226 

8228 

8238 

8251 

8253 

8255 

8257 

8259 



-8080A/8080A SUPPORT DEVICES" 

CPU 

8 Bit Input/Output 
Priority Interrupt Control 
Bi -Directional Bos Driver 
Clock Generator/Driver 
Bus Driver 

System Controller/Bus Driver 
System Controller 
Prog Comm 1/0 (USART) 
Prog Interval Timer 
Prog Penph 1/0 (PPI) 
Prog DMA Control 
Prog Interrupt Control 
— 6800/6800 SUPPORT DEVICES - 



6 9 95 
3 25 
5 95 
349 
3 95 
3 49 
5 95 
5 95 
7 95 
14 95 
995 
1995 
19 95 



MICROPROCESSOR MANUALS 

M-Z80 User Manual $7 50 

M-CDP1802 User Manual 7 50 

M-2650 User Manual 5 00 



MC6800 MPU $14.95 

MC6802CP MPU with Clock and Ram 24 95 

MC6810API 128X8 Static Ram 5 95 

MC6821 Penph Inter Adapt (MC6820) 7 49 

MC6828 Priority Interrupt Controller 12 95 

MC6830L8 1024X8 Bit ROM (MC68A30-8) 14 95 

MC6850 Asynchronous Comm Adapter 7 95 

MC6852 Synchronous Serial Data Adapt 9 95 

MC6860 0-600 bps Digital MODEM 12 95 

MC6862 2400 bps Modulator , 14 95 

MC6880A Quad 3 State Bus Trans (MC8T26) 2.25 

MICROPROCESSOR CHIPS— MISCELLANEOUS 

Z80(780C) CPU $1995 
Z80A(780-1) CPU 24 95 

CDP1802 CPU 1995 
2650 MPU 1995 

8035 8 -Bit MPU w /clock. RAM. 1/0 lines 19 95 

P8085 CPU 19 95 

TMS9900JL 16 Bit MPU w/hardware. multiply 

& divide 49 95 

SHIFT REGISTERS 

$ 50 
50 
50 
50 
50 
89 

3 95 

4 95 
2 95 

99 
2 95 
2 95 
4 00 
4 00 
2 95 
2 95 
6 95 
2 49 



MM500H Dual 25 Bit Dynamic 

MM503M Dual 50 Bit Dynamic 

MM504H Dual 16 Bit Static 

MM506H Dual 100 Bit Static 

MM510H Dual 64 Bit Accumulator 

MM5016H 500/512 Bit Dynamic 

2504 T 1024 Dynamic 

2518 Hex 32 Bit Static 

2522 Dual 132 Bit Static 

2524 512 Static 

2525 1024 Dynamic 

2527 Dual 256 Bit Static 

2528 Dual 250 Static 

2529 Dual 240 Bit Static 

2532 Quad 80 Bit Static 

2533 1024 Static 
3341 Fito 

74LS670 4X4 Register File (TriState) 
UART'S 



A-Y-5-1013 30K BAUD 



5 95 







ROM'S 




2513(2140) 


Character Generator! upper case) 


$995 


2513(3021) 


Character Generator(lower case) 


9 95 


2516 


Character Generator 


10 95 


MM5230N 


2048-Bit Read Only Memory 


1 95 














- RAM'S 




1101 


256X1 


Static 


$1 49 


1103 


1024X1 


Dynamic 


99 


2101(8101) 


256X4 


Static 


3 95 


2102 


1024X1 


Static 


1 .75 


21L02 


1024X1 


Static 


1 QC 

i .yt> 


2111(8111) 


256X4 


Static 


3 95 


2112 


256X4 


Static MOS 


A oc 


2114 


1024X4 


Static 450ns 


Q QK 

y yo 


2114L 


1024X4 


Static 450ns low power 


lU 33 


2114-3 


1024X4 


Static 300ns 




2114L-3 


1024X4 


Static 300ns low power 


11 95 


5101 


256X4 


Static 


7 95 


5280/2107 


4096X1 


Dynamic 


4 95 


7489 


16X4 


Static 


1 75 


74S200 


256X1 


Static Tnstate 


4 95 


93421 


256X1 


Static 


(It. 


UPD414 


4K 


Dynamic 16 pin 


4 95 


(MK4027) 






14 95 


UPD416 


16K 


Dynamic 16 pin 


(MK411.6) 








TMS4044- 


4K 


Static 


14 95 


45NL 








TMS4045 


1024X4 


Static 


14 95 


2117 


16.384X1 


Dynamic 350ns 


9 95 






(house marked) 




MM5262 


2KX1 


Dynamic 


4/1 00 














- PROM'S 




1702A 


2048 


FAMOS 


$5 95 


TMS2516 


16K- 


EPROMOntel 2716) 


49 95 


(2716) 


•Requires single +5V power supply 




TMS2532 


4KX8 


EPROM 


89 95 


2708 


8K 


EPROM 


1095 


2716 T I 


16K" 


EPROM 


29 95 


"Requires 3 voltages. —5V. ^5V. +12V 




5203 


2048 


FAMOS 


14 95 


6301-1(7611 


) 1024 


Tnstate Bipolar 


3 49 


6330-1(7602) 256 


Open C Bipolar 


2 95 


82S23 


32X8 


Open Collector 


395 


82S115 


4096 


Bipolar 


1995 


82S123 


32X8 


Tristate 


3 95 


74186 


512 


TTL Open Collector 


995 


74188 


256 


TTL Open Collector 


3 95 


74S287 


1024 


Static 


2 95 




[The Incredible 
Penny whistle 103 

$139.95 Kit Only 

The Pennywhutle 103 is capable ot recording data to and from audio tape without 
critical speed requirements tor the recorder and it is able to communicate directly with 
another modern and terminal for telephone hamming and communications In 
addition . it is f ree ot critical adiustments and is built with non -precision . readily available 
parts , 

Data Transmission Method Frequency-Shift Keying, full-duplex (half-duplex 

selectable) 

Maximum Data Ratt 300 Baud 

Oata Formal Asynchronous Serial (return to mark level required 

between each character) 
Receive Channel Frequencies 2025 H; for space. 2225 Hi for mark 
Transmit Channel Frequencies . .Switch selectable Low (normal) 1070 space. 

1270 mark High 025 space. 2225 mark 

Receive Sensitivity -46 dbm accoustically coupled 

Transmit Level 15 dbm nominal Adjustable from 6 dbm 

to 20 dbm 

Receive Frequency Tolerance . . .Frequency reference automatically adiusts to 

allow for operation between 1800 Hz and 2400 Hz 

Digital Data Interface EIA RS-232C or 20 mA current loop (receiver is 

optoisolated and non -polar) 

Power Requirements 120 VAC. single phase. 10 Watts 

Physical All components mount on a single 5" by 9" 

printed circuit board All components included 

Requires a VOM. Audio Oscillator. Frequency Counter and/or Oscilloscope to align 



TRS-80 

16K Conversion Kit 

Expand your 4K TRS-80 System to 16K. Kit 
comes complete with: 

* 8 each UPD416-1 (16K Dynamic Rams) 250NS 

* Documentation for conversion 

TRS-16K $99.95 



CONTINENTAL SPECIALTIES 

PROTO BOARDS 



Ptoto Board 203 




A total ready to use powei 
breadboard prololett device 
with a built in regulated, short 
proof power supply. Just plug 
in and start building' 2 extra 
floating bwav binding posts 
tor external signals Self con 
tamed with power switch 
indicator lamp and power fuse 
24 14 pm DIP capacity At- 
tractive two tone quality caw. 
All metal construction. 
9%"l i HH * 2VH 
b lbs 



PB 203 



*75.00 



Model 
Number 

PB 6 
PB 100 
PB-101 



LiWiH 
(Inches) 

6.0 x 4.5 x 1.4 
6.0 x 4.5 x 1.4 
60x4.5x 1.4 



Price 
$15 95 
$19 95 
$22 95 



Proto Board 203A 



Ptoto Bomrtj no 203* 




All ihi feature, ol the PB 203 plui 
Additional powtf lupply flexibility, 
provides 1% Regulated iVOC supply 
I same specifications as PB 2031 Raj 
ulaled separate ♦ISVDC and -IS 
VDC 5A supplier each »tth 
internally and independently adiust 
able output voltage Ripple and noise 
ot • and -15V supplies. lOmV at 
02SA 



PB 203A 



SI 24.95 



Model 
Number 
PB-102 
PB-103 
PB 104 



Li WiH 
(Inches) 

7 x 4 5 x 1.4 
9 x 6.0 x 1.4 
9 8 x 8.0 x 1.4 



Price 

$44 95 
$54 95 




Model 2800 
$99.95 

Ccmes with test 

leads operating manual 

and spare fuse 



3V 2 -Digit Portable DMM 

• Overload Protected 

• 3 high LED Display 

• Battepy or AC operation 

• Auto Zeroing 

• 1mv 1Va 1 ohm resolution 

• Overange reading 

• 10 meg input impendence 

• DC Accuracy 1°o typical 
Ranges: DC Voltage - 1000V 
AC Voltage 1000 v 

Freq Response 50 400 HZ 
DC/AC Current 0-100mA 
Resistance 0-10 meg ohm 
Si.'c 6 4 x 4 4 x 2" 

Accessories: 
AC Adapter BC 28 $9.00 
Rechargeable 

Batteries BP-26 20.00 
Carrying Case LC-28 7.50 



coA'uMAtas shc«k'xs oooeoaetioA 

• 20 Hz 100 MHz Range 

• 6 LED Display 

• Crystal -controlled timebase 

• Fully Automatic 

• Portable — completely 
self contained 

• Size — 1 75" x 7 38 
x 5 63" 



100 MHz 
8-Digit 
Counter 

Four power souces. i e 
batteries. 110 or 220V with 
charger 12V with auto 
lighter adapter and external 
7 2 10V power supply 

max-100 t 13 4.95| 




ACCESSORIES FOR MAX 100: 
Mobile Charger Eliminator 

use power from car battery Model 100 — CLA $3 95 
Charter /Eliminator 

use 1 10 V AC Model 100 — CAI $9 95 



REGULATED POWER SUPPLY <SB? 



JE200 




JE200 $14.95 



5V-1 AMP 
POWER SUPPLY 

•Uses LM309K 
*Heat sink provided 
*PC Board construction 

• Provides a solid 1 amp 
@ 5 volts 

*Can supply up to ±5V, 
+ 9V and ±12V with 
JE205 Adapter 

• Includes components, 
hardware & instructions 

♦Size: 3%"x5"x2"H 



JE205 




$10.00 Minimum Order — U.S. Funds Only 
California Residents — Add 6% Sales Tax 



Spec Sheets - 2bi 

1979 Catalog Available — Send 41 c stamp 




ameco 



ELECTRONICS 



• drvruon o( JAMKS Kl K< TRONK S of ( Alifo.ni. 



^ J1 



PHONE 
ORDERS 
WELCOME 
(415) 592-8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE, SAN CARLOS, CA 94070 
ADVERTISED PRICES GOOD THRU JUNE 



COMPUTER CASSETTES 




.6 EACH 15 MINUTE HIGH 
QUALITY C-15 CASSETTES 

* PLASTIC CASE INCLUDED 
12 CASSETTE CAPACITY 

. ADDITIONAL CASSETTES 
AVAILABLE #C-15-$2.50 ea 

CAS-6 

$14.95 

(Case and 6 Cassettes 



SUP R' MOD II 

UHF Channel 33 TV Interface Unit Kit 

Wide Band B/W or Color System 

* Converts TV to Video Display Td'r 
home computers, CCTV camera, 
Apple II, works with Cromeco Daz- 
zler. SOL-20, IRS-80, Challenger, 
etc 

MOD II is pretuned to Channel 33 

(UHF). 

* Includes coaxial cable and antenna 
transformer. 

$29.95 Kit 




MOD II 



Model P180 includes 2-100' spools #28 AWG 
wire wrap wire _ 




Supplies Insulated wire from spool to wrap-posts without pr 
ping and precutting using "daisy chain" method. 

Model P180 Tool $24.50 

P180A Replacement Bit $12.95 

W28-2 Replacement wire (3 spool pkg.) . . $2.75 ea. 

Specify color: A-green B-red C-clear D-Blue 



ADAPTER BOARD 
- Adapts to JE200 - 
±5V,±9V and +12V 

•DC/DC converter w/ 

+ 5V input 
•Toriodal hi speed 

switching XMFR 
'Short circ. protection 
•PC Brd. construction 
•Piggy back to JE200 

board 

•Size: 3V4"x2"x 9/1 6"h 

JE205 $12.95 



IDEAL FOR TRS 80 

"Plug/Jack interface to any 
computer system requiring 
remote control of cassette 
functions" 

The CC 100 controls cassette 
motor functions, monitors 
tape location with its internal 
speaker and requires no 
power Eliminates the plugging 
and unplugging of cables dur- 
ing computer loading opera- 
tion from cassette. 



CASSETTE CONTROLLER 




#CC-100 

$29.50 




63-Key Unencoded Keyboard 




This is a 63 -key, terminal keyboard newly manufactured by a 
large computer manufacturer. It is unencoded with SPST keys, 
unattached to any kind of PC board . A very solid molded plastic 13 
x 4" base suits most application. IN STOCK $29.95/eaCh 

Hexadecimal 
Unencoded 
Keypad 

19-key pad includes 1-10 keys, 
ABCDEF and 2 optional keys and a 
shift key $10.95/each 




^ Reader Service— see page 179 
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Boards ... or Complete Systems 

The best price and delivery is from MiniMicroMart! 

NORTH STAR 

HORIZON 




BANTAM 550 

from PERKIN-ELMER 

Small in size, light in weight, and low in 
price - but top of the list in features 
and performance. 

• Upper and lower case 

• Full 24 x 80 format 

• Sharp 7 x 10 dot matrix 

Get everything you want without paying for 
things you don't need - List $996 

NOW FROM US AT $799 
Add $20 for anti-glare screen 
(specify gray or green) 

SHIPPING: Add $5 for East Coast; $7.50 for 
Midwest; $8.50 if you are in Pacific Time Zone. 

FLOPPY DISK INTERFACES 

OUR 
LIST PRICE 

Morrow Discus I $995 $849 

Discus I (dual drive) 1795 1499 

Discus 2D (Double Density) 1149 979 

Disk Jockey I Controller Bd 169 

Tarbell Floppy Disk Interface $190 $169 

Micromation Doubler, double- 
density controller $495 $419 

Megabox dual-drive dbl. density 

system, over 1 megabyte . . .2295 2054 

Mega II, over 2 megabytes . . .2995 2695 

SD Computer VersaFloppy floppy 

disk controller board, kit . . .$159 139 

Micropolis 1041 MacroFloppy .$695 $625 

1042 MacroFloppy w/case & P.S 709 

1053 Dual MetaFloppy . . . .1895 1695 

INTRODUCTORY SPECIAL 
fantastic new Xitan Disk Controller Board 
single and double density, handles mini- 
and standard-size drives simultaneously, 
complete with CP/M compatible DOS 
and Xitan disk BASIC. Assm. /tested 

List $595 OUR PRICE $499 

CLOSE-OUT SPECIAL 
TDL SMB BOARD 

Provides for Zapple ROM, 2K RAM, parallel 
interface, 2 serial interfaces, and tape cassette 
interface. 

Bare Board only, w/documentation . $ 49.95 

Complete Kit 147.50 

Assembled and Tested 197.50 

None of above include Zapple ROM or RAM. 
Zapple Monitor ROM 29.95 





Now Double Density 
Horizon 1 Kit List $1599 $1349 

Assembled/Tested List $1899 ... . 1599 

Horizon 2 (w/2 drives) Kit List $1999 . 1 699 
Assembled/Tested List $2349 .... 1 939 

4 MHz Z-80 CPU Board, Kit $199 . 1 69 

Assembled/Tested List $259 209 

Complete Minifloppy Disk System 

w/BASIC and drive, Kit List $699 . . . 589 
Assembled/T ested List $799 689 



THE PRINTERM 879 

Best Printer Buy for 79 

Unbelievable speed at low price — 

120 cps, printing in upper and lower case with 
a 9 x 7 dot matrix in a bi-directional mode. Micr- 
processor-controlled RS232 or optional parallel 
interface directly compatible with TRS-80 or 
Cromemco System 2 or 3. Friction or pin-feed 
models available. Friction-feed model can use 
standard Teletype roll. 

Friction Feed Model, List $1395 $1 099 
Pin-Feed Model, List $1495 $1 1 99 



MEMORY BOARDS 



OUR 
PRICE 

$269 

309 

$359 

796 



LIST 

North Star 16K Dynamic, Kit $399 
Assembled & Tested $459 

Dynabyte 16K Static RAM, 250ns . . 
32K Static RAM, 250ns . . . .$995 

Morrow Super RAM 16K Static 

450ns, Kit $299 

450ns, Assembled 334 304 

4 MHz, Kit 334 304 

4 MHz, Assembled 369 339 

32K Static, 4 MHz, Kit ... $649 579 
32K Static, 4 MHz, Assm. . . . 699 629 

Cromemco 16K RAM Card w/Bank 

Select, Kit $495 $399 

Assembled 595 495 

SD Computer ExpandoRAM 

w/o RAMS $139 

32K Dynamic w/8K, Kit 189 

32K Dynamic w/16K, Kit 237 

32K Dynamic w/32K, Kit . . . Special $329 

Vector 48K Assm. . . . $695 $589 



SPECIAL - SAVE $300 

Xitan (TDL) D-32 32K Dynamic 
Memory Board, List $869 

OUR PRICE: $569 



TERMINALS AND PRINTERS 

Hazeltine 1500 $1049 

1510 1149 

1400 699 

Soroc 120 $849 

Intertube $784 

Lear Siegler A DM3 A, assm $849 

Kit 775 

Teletype 43 RO, TTL (serial) $874 

43 KSR/Terminal, TTL (serial) 979 

T.I. 810 Printer $1695 

Centronics 779 w/tractor $995 

IP 125 Brightwriter w/1210 print 

control option $754 

IP-225 w/1210 & 1250 options 889 

DecWriter II $1490 

RS232 Cables $25 

Call or write for price and delivery 
information on EX/DY SORCERER 



If you own a TRS-80 or Heath H-8, 
write for our special catalog. Many- 
unique offersings - Save 10%-20% on 
TRS-80 accessories. 



SOFTWARE 

Complete stock of Xitan software (for- 
merly TDL) in inventory at substantial 
savings. 



MORE SPECIALS 

Xitan VDB Board our price $314 
Xitan SMB-II, List $395 $339 
The fantastic new Xitan ZPU-II $319 

{Prices in this ad include 2% cash prepayment discount (bank transfer, check, money order etc ) 
VISA and Master Charge accepted, but 2% cash discount does not apply. Slightly higher prices 
I apply to government and institutional purchase orders when not prepaid. 
\ Above prices subject to change and all offers subject to withdrawal without notice. 

SHIPPING, HANDLING & INSURANCE: Add $2 for boards, $7.50 for floppy disk systems, 
$12 for Horizons. 

I OEM and dealer inquiries invited. 

- WRITE FOR FREE CATALOG - 

MiniMicroMart, Inc. 

1618 James Street, Syracuse, NY 13203 (315)479-7620 TWX 710 541-0431 
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SYM-1, 65 02- BASED MICROCOMPUTER 

• FULLY-ASSEMBLED AND COMPLETELY INTEGRATED SYSTEM that's 
ready-to-use 

• ALL LSI ICS ARE IN SOCKETS 

• 28 DOUBLE-FUNCTION KEYPAD INCLUDING UP TO 24 "SPECIAL" 
FUNCTIONS 

• EASY-TO-VIEW 6-DIGIT HEX LED DISPLAY 

• KIM-1* HARDWARE COMPATIBILITY 

The powerful 6502 8-Bit MICROPROCESSOR whose advanced 
architectural features have made it one of the largest selling "micros" 
on the market today. 

• THREE ON BOARD PROGRAMMABLE INTERVAL TIMERS available to 
the user, expandable to five on-board. 

• 4K BYTE.ROM RESIDENT MONITOR and Operating Programs. 

• Single 5 Volt power supply is all that is required. 

• IK BYTES OF 2114 STATIC RAM onboard with sockets provided for 
immediate expansion to 4K bytes onboard, with total memory expan- 
sion to 65, 536 bytes. 

• USER PROM/ROM: The system is equipped with 3 PROM/ROM ex- 
pansion sockets for 2316/2332 ROMs or 2716 EPROMs 

• ENHANCED SOFTWARE with simplified user interface 

• STANDARD INTERFACES INCLUDE: 

— Audio Cassette Recorder Interface with Remote Control (Two 

modes: 135 Baud KIM-1* compatible, Hi-Speed 1500 Baud) 
— Full duplex 20mA Teletype Interface 
— System Expansion Bus Interface 
— TV Controller Board Interface 
—CRT Compatible Interface (RS-232) 

• APPLICATION PORT: 15 Bi-directional TTL Lines for user applications 
with expansion capability for added lines 

• EXPANSION PORT FOR ADD-ON MODULES (51 I/O Lines included in 
the basic system) 

• SEPARATE POWER SUPPLY connector for easy disconnect of the d-c 
power 

• AUDIBLE RESPONSE KEYPAD 

QUALITY EXPANSION BOARDS DESIGNED 




Synertek has enhanced KIM-1 * software as well as the hardware. The 
software has simplified the user interface. The basic SYM-1 system is 
programmed in machine language. Monitor status is easily accessible, 
and the monitor gives the keypad user the same full functional capabili- 
ty of the TTY user. The SYM-1 has everything the KIM-1* has to offer, 
plus so much more that we cannot begin to tell you here. So, if you want 
to know more, the SYM-1 User Manual is available, separately. 
SYM-1 Complete w /manuals $269.00 
SYM-1 User Manual Only 7.00 
SYM-1 Expansion Kit 75.00 
Expansion includes 3K of 21 14 RAM chips and 1-6522 I/O chip. 

SYM-1 Manuals: The well organized documentation package is com- 
plete and easy-to-understand. 

SYM-1 CAN GROW AS YOU GROW. It's the system to BUILD-ON. 
Expansion features that are available: 

BAS-1 8K Basic ROM (Microsoft Basic) $1 59.00 

Kl M-2 (Complete terminal less monitor) 349.00 
SPECIFICALLY FOR KIM-1, SYM-1 & AIM 65 



These boards are set up for use with a regulated power supply such as the one below, but, provisions have been made so that you can add 
onboard regulators for use with an unregulated power supply. But, because of unreliability, we do not recommend the use of onboard 
regulators. All I.C.'s are socketed for ease of maintenance. All boards carry full 90-day warranty. 

All products that we manufacture are designed to meet or exceed industrial standards. All components are first qualtiy and meet full 
manufacturer's specifications. All this and an extended burn-in is done to reduce the normal percentage of field failures by up to 75%. To you, 
this means the chance of inconvenience and lost time due to a failure is very rare; but, if it should happen, we guarantee a turn-around time of 
less than forty-eight hours for repair. 

Our money back guarantee: If, for any reason you wish to return any board that you have purchased directly from us within ten (10) days after 
receipt, complete, in original condition, and in original shipping carton; we will give you a complete credit or refund less a $10.00 restocking 
charge per board. 



VAK-1 8-SLOT MOTHERBOARD 

This motherboard uses the KIM-4* bus structure. It provides eight (8) 
expansion board sockets with rigid card cage. Separate jacks for audio 
cassette, TTY and power supply are provided. Fully buffered bus. 
VAK-1 Motherboard $129.00 

VAK-2/4 16K STATIC RAM BOARD 

This board using 2114 RAMs is configured in two (2) separately 
addressable 8K blocks with individual write-protect switches. 

VAK-2 16K RAM Board with only $239.00 

8K of RAM ( Vi populated) 
VAK-3 Complete set of chips to $1 75.00 

expand above board to 16K 
VAK-4 Fully pop ulated 16K RAM $379.00 

VAK-5 2708 EPROM PROGRAMMER 

This board requires a + 5 VDC and -h 1 2 VDC, but has a DC to DC 



multiplyer so there is no need for an additional power supply. All 
software is resident in on-board ROM, and has a zero-insertion socket. 
VAK-5 2708 EPROM Programmer $269.00 

VAK-6 EPROM BOARD 

This board will hold 8K of 2708 or 2758, or 16K of 2716 or 2516 
EPROMs. EPROMs not included. 

VAK-6 EPROM Board $129.00 

VAK-7 COMPLETE FLOPPY-DISK SYSTEM (May '79) 

VAK-8 PROTYPING BOARD 

This board allows you to create your own interfaces to plug into the 
motherboard. Etched circuitry is provided for regulators, address and 
data bus drivers; with a large area for either wire-wrapped or soldered 
IC circuitry. 

VAK-8 Protyping Board $49.00 



POWER SUPPLIES 

ALL POWER SUPPLIES are totally enclosed with grounded enclosures for safety, AC power cord, and carry a full 2-year warranty. 
FULL SYSTEM POWER SUPPLY 

This power supply will handle a microcomputer and up to 65K of our KIM-1 * Custom P.S. provides 5 VDC @ 1 .2 Amps 

VAK-4 RAM. ADDITIONAL FEATURES ARE: Over voltage Protection on 5 and + 1 2 VDC @ . 1 Amps 

volts, fused, AC on/off switch. Equivalent to units selling for $225.00 or KCP-1 Power Supply $41.50 

more. 



Provides +5 VDC @ 10 Amps & +12 VDC @ 1 Amp SYM-1 Custom P.S. provides 5 VDC @ 1.4 Amps 

VAK-EPS Power Supply $125.00 VCP-1 Power Supply 

*KIM is a product of MOS Technology 



$41.50 




ENTERPRISES 

INCORPORATED 



^R20 



2967 W. Fairmount Avenue 
Phoenix AZ. 8501 7 

(602)265-7564 




Prices in effect Nov. '78 
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"V ifiK FDBrtM rADn.c -inn mice V 8K L0W POWER RAM KIT-S 100 BUSS v " 

250 NS SALE! 



16K EPROM CARD-S 100 BUSS 




$ 59.95 

KIT 



OUR 
BEST 
SELLING 
KIT! 



USES 2708 s! 

Thousands of personal and business systems around 
the world use this board with complete satisfaction. 
Puts 16K of software on line at ALL TIMES! Kit features 
a top quality soldermasked and silk-screened PC board 
and first run parts and sockets. All parts (except 2708's) 
are included. Any number of EPROM locations may be 
disabled to avoid any memory conflicts. Fully buffered 
and has WAIT STATE capabilities. 



OUR 450NS 2708'S 
ARE $8.95 EA. WITH 
PURCHASE OF KIT 



ASSEMBLED 
AND FULLY TESTED 
ADD $25 





ADD $5 

FOR 
250NS! 





(450 NS RAMS!) 

Thousands of computer systems rely on this rugged, work 
horse, RAM board. Designed for error-free, NO HASSLE, 
systems use. 

KIT FEATURES: 

1. Doubled sided PC Board with solder 
mask and silk screen layout. Gold 
plated contact fingers. 

2. All sockets included. 

3. Fully buffered on all address and data 
lines. 

4. Phantom is jumper selectable to pin 
67. 

5. FOUR 7805 regulators are provided 
v on card. 



Blank PC Board w/Documentation 
$29.95 

Low Profile Socket Set 13.50 
Support ICs (TTL & Regulators) 
$9.75 

Bypass CAP'S (Disc & Tantalums) 
$4.50 

ASSEMBLED AND FULLY 
BURNED, IN ADD $30 



16K STATIC RAM KIT-S 100 BUSS 



$ 295 



KIT 



FULLY 
STATIC, AT 
DYNAMIC PRICES 



WHY THE 2114 RAM CHIP? 

We feel the 21 14 will bethe next industry standard 
RAM chip (like the 2102 was) This means price, 
availability, and quality will all be good! Next, the 
21 14 is FULLY STATIC! We feel this is the ONLY 
way to go on the S-100 Buss! We've all heard the 
HORROR stories about some Dynamic Ram 
Boards having trouble with DMA and FLOPPY 
DISC DRIVES Who needs these kinds of 
problems? And finally, even among other 4K 
Static RAM's the 21 14 stands out! Not all 4K static 
Rams are created equal! Some of the other 4K's 
have clocked chip enable lines and various timing 
windows just as critical as Dynamic RAM's Some 
of our competitor's 16K boards use these "tricky' 
devices But not us' The 21 14 is the ONLY logical 
choice for a trouble-free, straightforward design. 




KIT FEATURES 

1. Addressable as four separate 4K Blocks 
2 ON BOARD BANK SELECT circuitry 
(Cromemco Standard!). Allows up to 512K on 
line! 

3. Uses 2114 (450NS) 4K Static Rams. 

4 ON BOARD SELECTABLE WAIT STATES 

5 Double sided PC Board, with solder mask and 
silk screened layout Gold plated contact fingers 

6 All address and data lines fully buffered 
7. Kit includes ALL parts and sockets 

8 PHANTOM is jumpered to PIN 67 

9. LOW POWER: under 2 amps TYPICAL from the 
t6 Volt Buss 

10. Blank PC Board can be populated as any 
multiple of 4K 



BLANK PC BOARD W/DATA— $33 
LOW PROFILE SOCKET SET-$12 ASSEMBLED & TESTED-ADD $30 
SUPPORT IC S & CAPS— $19.95 2114 RAM'S— 8 FOR $69.95 



COMPLEMENTARY POWER TRANSISTORS 



SILICON NPN AND PNP. TO-220 CASE. 
VCEO - 40V PD - 30 WATTS 

FOR AUDIO POWER AMPS. ETC 



TIP29 - NPN 
TIP30 - PNP 



YOUR CHOICE 

3 FOR $1 




16K DYNAMIC RAM CHIP 

16K X 1 Bits 16 Pin Package Same as Mostek 41 16-4 250 NS access 410 
NS cycle time Our best price yet for this state of the art RAM 32K and 64K 
RAM boards using this chip are readily available These are new, fully 
guaranteed devices by a major mfg VERY LIMITED STOCK! 

8 FOR $89.95 



NOT ASSOCIATED 

WITH 
DIGITAL RESEARCH 

OF CALIFORNIA, 
THE SUPPLIERS OF 
CPM SOFTWARE. 
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••• 
••• 
••• 

• •• 

• •• 
••• 

• •• 

• •• 
••• 
••• 
••• 

• •• 



450 NS! 2708 EPROMS 

Now full speed! Prime new units from a major U.S. 
Mfg. 450 N.S. Access time. 1K x 8. Equiv. to 4-1702 
A's in one package. 

$ 15-75 oa. $9 95 

PRICE CUT 



4 FOR S50QQ 



NATIONAL SEMICONDUCTOR NEW! 

CAR CLOCK MODULE - #MA6008 

Originally used by HYGAIN to indicate time and 
channel on an expensive C.B. Mini size, self 
contained module. Not a Kit. Four digits plus 
flashing indicator for seconds. Includes MM5369 
and 3.58 MHZ crystal for super accurate time base. 
With hookup data. 

MFGR's CLOSEOUT 
LIMITED QTY. 



$099 



each 



INCLUDES CRYSTAL TIMEBASE! 
WORKS ON 12 VDC! 



Z-80 PROGRAMMING MANUAL 

By MOSTEK, or ZILOG. The most detailed explanation 
ever on the working of the Z-80 CPU CHIPS. At least 
one full page on each of the 158 Z-80 instructions. A 
MUST reference manual for any user of the Z-80. 300 
pages. Just off the press. $12.95 



EXPERIMENTER'S HEATING PLATE 

Large Manufacturers Surplus. 5 1 /4x10 1 /2 in. Made 
of 3/8 in. tempered glass with heating element 
laminated on back. Works off 120 VAC. 
Protected by thermostat and two thermal fuses. 
Rated 120 Watts. Use for any heating 
applications. Perfect for heating ferric chloride 
to increase PC Board etching efficiency. Units 
are brand new, non-submersible. 

WHILE THEY LAST— $2.99 each 



GENERAL INSTRUMENT 

FULL WAVE BRIDGE 
4 AMP 600 PIV 

3/4 IN. SQUARE - WITH LUGS 

750 e. 3 FOR $2 




«LM-1 



MALLORY COMPUTER 
GRADE CAPACITOR 

30,000 MFD 15 WVDC 
Small: 3x2 Inches 
$1.99 ea. 3 For $4.99 



New' REAL TIME 
Computer Clock Chip 

N.S. MM531 3. Features 
BOTH 7 segment and 
BCD outputs. 28 Pin 

DIP. $4.95 with Data 



"THE COLOSSUS" 

FAIRCHILD SUPER JUMBO LED READOUT 

A full .80 inch character. The biggest readout we have 
ever sold! Super efficient. Compare at up to $2 95 each 
from others! YOUR CHOICE 

FND 843 Common Anode ^ ^ 



FND 850 Common Cathode 



ea (6 for $6.95) 



Digital Research Corporation ^ 

(OF TEXAS) 

P.O. BOX 401247K GARLAND, TEXAS 75040 • (214) 271-2461 



TERMS: Add 30C posttge. we pay balance Orders under $15 add 75C handling No 
COD We accept Visa, MasterCharge. and American Express cards Tex Res add 
5% Tax Foreign orders (except Canada add 20% P & H 90 Day Money Back 
Guarantee on all items 
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DEflLE 



fCTO 



Shop the store 
nearest you! 



Peoria AZ 

Discount prices: North Star, Pertec disk drives. 
Integrand mainframes, Godbout memories, 
Tarbell disk controllers, TEI mainframes. Ver- 
batim diskettes, custom hardware/software, 
service, repairs & consulting Thought Works, 
10425 W. Seldon Ln , Peoria AZ 85345, 
972-4065. 

Los Angeles CA 

Featuring: PolyMorphic, North Star, Imsai, 
Cromemco, Extensys, Speechlab products 
and Poly-88 Users Group software exchange 
All products 10-20% off list We won't be 
undersold! A-A-A-A Discount Computer 
How's, 1477 Barrington, Suite 17, Los Angeles 
CA 90025, 477-8478. 

Palo Alto CA 

Systems available for immediate delivery: 
word processing; multiprogramming, multi- 
user work in process; business, medical/dental 
billing and accounts receivable Software and 
hardware guaranteed Byte of Palo Alto, 2233 
El Camino Real, Palo Alto CA 94306, 327-8080. 

San Leandro CA 

From personal computers to small systems: 
North Star, Horizon, DD, Sorcerer, Godbout, 
TRS-80, Imsai, Verbatim, terminals, printers, 
floppies, boards, software, books, magazines 
Custom programming Computer Store of San 
Leandro, 701 Mac Arthur Blvd., San Leandro 
CA 94577, 569-4174. 

Torrance CA 

If you're serious, come see us! Complete sys- 
tems for business, special and personal appli- 
cations Packaged and proprietary software 
Custom programming Quality: Apple II, 
Exidy, Alpha Micro and CP/M systems Serv- 
ing southern California better Omega Micro 
Computers, 3535 Torrance Blvd., Suite 10, 
Torrance CA 90503, 370-9456. 

Denver CO 

Experimenters' Paradise Electronic and 
mechanical components Computer People, 
Audio People, Hams, Robot Builders, Experi- 
menters Open six days a week Gateway Elec- 
tronics Corp., 2839 W. 44th Ave., Denver CO 
80211, 458-5444. 



Wilmington DE 

Turnkey biz system. Hardware and software. 
Custom formatting available; checks, in- 
voices, reports. Micropolis drives/MDOS/BA- 
SIC FORTRAN/CP-M/CBASIC possible SASE 
for our low prices ComputerEASE, Inc., PO 
Box 4156, Wilmington DE 19807, 998-5589. 

Pompano Beach FL 

Business systems, personal systems, whatever 
the application, we can help Consulting, pro- 
gramming, education and maintenance. Ser- 
vice, support and professionalism at afford- 
able prices Computer Age Inc., 1308 N. Fed- 
eral Hwy., Pompano Beach FL 33062, 
946-4999. 

Arlington Hts. IL 

Lowest prices, never undersold, postpaid in 
USA — Teletype 43 keyboard printers & SS-50 
bus peripherals — open 6-11 PM daily. Data 
Mart, 914 East Waverly Drive, Arlington 
Heights IL 60004, 398-8525. 

Chicago IL 

Staffed by computer professionals Largest 
selection of books and magazines in the 
Chicago area. Specialists in CP/M, Apple 
Computer and Alpha microsystems Data 
Domain of Schaumburg, Plaza de las Flores, 
1612 E. Algonquin Rd., Schaumburg IL 60195, 
397-8700. 

Naperville IL 

Discount Prices: Creed Teletypes, optical 
scanners, Solid State Music products. In- 
tegrand mainframes. Vista floppy-disk sys- 
tems, many other items, complete hardware 
and software systems Wilcox Enterprises, 
25W178-39th St., Naperville IL 60540, 
420-8601. 

Laurel MD 

Exidy Sorcerer & accessories. Central Data 
memory boards, G2 software library, full line 
of ham & SWL equipment The Comm Center, 
Inc., Laurel Plaza, Rte. 198, Laurel MD 20810, 
792-0600. Washington: 953-9535. 

Boston MA 

Largest computer store in New England with 
widest selection of microprocessor and LSI II- 
based systems. Two miles north of the Mass 
Pike, just off Route 128, exit 49 Computer 
Mart of Massachusetts, 1395 Main Street (Rt. 
117), Waltham MA 02154, 899-4540. 



Westboro MA 

Supplies and accessories for the TRS-80 Mini- 
disks; printer paper and forms Colorful fabric 
dust covers. Line filters, programs. Custom 
programming and consulting. Computerized 
bookkeeping service August Automation, 28 
Milk St., Westboro MA, 366-0870. 

Grand Rapids Ml 

Full-line microcomputer store Ohio Scien- 
tific — Equinox — PolyMorphic Systems — 
Digital Systems — Godbout — Dynabyte — 
Thinker Toys — Meca — North Star Micro 
Computer World, 313 Michigan St., N.E., 
Grand Rapids Ml 49503, 451-8972. 

St. Paul MN 

Ohio Scientific Authorized Dealer Complete 
business and personal computer systems. 
Store hours: Mon-Sat 9-5. Custom software 
design and programming. To take advantage 
of our many years of computer experience 
call, write or visit: Frisch Computer Systems, 
Inc., 1415 Arcade St., St. Paul MN 55106, 
771-7569. 

St. Louis MO 

Experimenters' Paradise. Electronic and 
mechanical components Computer People, 
Audio People, Hams, Robot Builders, Experi- 
menters. Open six days a week Gateway Elec- 
tronics Corp., 8123-25 Page Blvd., St. Louis 
MO 63130, 427-6116. 

White Plains NY 

Processor Technology, North Star HORIZON, 
Apple II, Commodore PET and KIM, full line 
of books, components and peripherals, 
classes in our Seminar Room The Computer 
Corner, 200 Hamilton Avenue, White Plains 
NY 10601, 949-3282. 

Akron OH 

We've got it all Business systems Personal 
systems. Software packages. Custom pro- 
gramming Terminals Printers Service and 
books. Easy freeway access. 10 AM to 6 PM 
Monday-Saturday The Basic Computer Shop, 
Fairlawn Plaza, 2671 West Market St., Akron 
OH 44313, 867-0808. 



York PA 

Personal and small-business systems. Com- 
ponents and peripherals. Books, magazines, 
information Hobbyists welcome 1/2 block 
from Business 83 at Iron Bridge G.Y.C. Co., 51 
Hamilton Ave., York PA 17404, 854-0481. 

Memphis TN 

Featuring Apple, Bally Arcade, Digital Group, 
North Star, PolyMorphic 8813, Texas Instru- 
ments, Vector Graphic, KIM, AIM, Elf II, 21st 
Century Tek and many others Programming 
and custom design. Computerlab, 627 S. Men- 
denhall, Memphis TN, 761-4743. 

Houston TX 

Experimenters' Paradise! Electronic and me- 
chanical components for computer people, 
audio people, hams, robot builders, experi- 
menters Open six days a week Gateway Elec- 
tronics, Inc., 8932 Clarkcrest, Houston TX 
77063, 978-6575. 

Houston TX 

Bare boards, kits, small systems, multiuser 
systems, custom hardware design, software 
for business or hobby, nationwide consulting 
available Please call Houston Computer 
Mart, 8029 Gulf Freeway, Houston TX 77017, 
649-4188. 

Richland WA 

Apple, North Star, Ohio Scientific All prod- 
ucts listed in Byte Shopper, classes, literature, 
electronic parts, repair service Custom de- 
sign/consulting in both hardware and soft- 
ware Ye Olde Computer Shoppe, inc., 1301 
George Washington Way, Richland WA 
99352, 946-3330. 

Madison Wl 

Specializing in complete tested systems for 
unique applications Cromemco, TEI, Com- 
pucolor II, Godbout, North Star, Vector 
Graphic, Hazeltine, Perkin-E Imer, U.S. 
Robotics and much more Magic Lantern 
Computers, 6414 Copps Ave., Madison Wl 
53716, 221-8643. 



Dealers: Listings are $15 per month in prepaid quarterly payments, or one yearly payment of 
$150, also prepaid. Ads include 25 words describing your products and services plus your com- 
pany name, address and phone. (No area codes or merchandise prices, please.) Call Marcia at 
603-924-7138 or write Kilobaud MICROCOMPUTING. Ad Department, Peterborough NH 03458 




MOVING? 



Let us know 8 weeks in advance so that you won't 
miss a single issue of Kilobaud Microcomputing. 
Attach old label where indicated and print new address 
in space provided. Also include your mailing label 
whenever you write concerning your subscription. It 
helps us serve you promptly. 



If you have no label handy, print OLD address here. 



— i 

cq Name 

^ Address 
vt City 



Call 



State, 



Zip 



print NEW address here: 



□ Address change only 

□ Extend subscription 

□ Enter new subscription 

□ 1 year $18.00 



□ Payment enclosed 

(1 extra BONUS issue) 

□ Bill me later 



Name 



Call 



Address 




Kilobaud Microcomputing P.O. Box 997 • Farmingdale NY 11737 



Reader Service— see page 1 79 



175 



kb microcomputing book nook 



• HOBBY COMPUTERS ARE HERE!— BK7322— If you want to 
come up to speed on how computers work . . . hardware and soft- 
ware . . . this is an excellent book. It starts with the fundamentals 
and explains the circuits, the basics of programming, along with a 
couple of TVT construction projects, ASCII-Baudot, etc. This book 
has the highest recommendations as a teaching aid for 
newcomers. $4.95.* 

• THE NEW HOBBY COMPUTERS— BK7340— This book takes it 
from where Hobby Computers Are Here! leaves off, with chapters 
on Large Scale Integration, how to choose a microprocessor chip, 
an introduction to programming, low cost I/O for a computer, com- 
puter arithmetic, checking memory boards, a Baudot monitor/edi- 
tor system, an audible logic probe for finding those tough prob- 
lems, a ham's computer, a computer QSO machine . . . and much, 
much more! $4.95* 

• INTRODUCTION TO MICROPROCESSORS— BK1032 — by 
Charles Rockwell of MICROLOG, is an ideal reference for the indi- 
vidual desiring to understand the hardware aspects of micropro- 
cessor systems. Describes the hardware details of computer de- 
vices in terms the beginner can understand, instead of treating the 
micro chip as a "black box." Specific systems are not described 
and programming is only briefly discussed. $17.50 U.S. and 
Canada; $20 elsewhere.* 




• BASIC NEW 2ND EDITION— BK1081 —by Bob Albrecht. Self-teaching guide to the computer language you will need to know 
for use with your microcomputer. This is one of the easiest ways to learn computer programming. $4.95.* 

• SCIENTIFIC RESEARCH INSTRUMENT'S BASIC SOFTWARE LIBRARY is a complete do-it-yourself kit, written in every- 
body's BASIC, immediately executable in ANY computer with 8K; no other peripherals needed. Volume I contains business and 
recreational programs and is 300 pages. Volume II is 260 pages and contains math, engineering, statistics and plotting pro- 
grams. Volume III contains money managing, advanced business programs such as billing, A/R, inventory, payroll, etc. Volume 
IV contains general purpose programs such as loans, rates, retirement, plus games: Poker, Enterprise (take charge while Capt. 
Kirk is away), Football and more! Volume V is filled with experimenters' programs, including games, pictures and misc. prob- 
lems such as "logic." Volume I— LB1002— & Volume II— LB1003— $24.95* each, Volume III— LB1004— $39.95*, Volume IV— 
LB1005— & Volume V— LB1006— $9.95* each, Volume VI— LB1007— $49.95*, Volume VII — LB1008— 39.95.* 

• MICROPROCESSOR INTERFACING TECHNIQUES— BK1037— by Austin Lesea & Rodnay Zaks will teach you how to inter- 
connect a complete system and interface it to all the usual peripherals. It covers hardware and software skills and techniques, 
including the use and design of model buses such as the IEEE 488 or S100. $9.95.* 



• TTL COOKBOOK— BK1063— by Donald Lancaster. Explains 
what TTL is, how it works, and how to use it. Discusses practical 
applications, such as a digital counter and display system, events 
counter, electronic stopwatch, digital voltmeter and a digital tach- 
ometer. $8.95. 

• CMOS COOKBOOK— BK1011— by Don Lancaster. Details the 
application of CMOS, the low power logic family suitable for most 
applications presently dominated by TTL. Required reading for 
every serious digital experimenter! $9.95.* 

• TVT COOKBOOK— BK1064— by Don Lancaster. Describes the 
use of a standard television receiver as a microprocessor CRT ter- 
minal. Explains and describes character generation, cursor con- 
trol and interface information in typical, easy-to-understand Lan- 
caster style. $9.95.* 

• THE "COMPULATOR" BOOK — BUILDING SUPER 
CALCULATORS & MINICOMPUTER HARDWARE WITH 
CALCULATOR CHIPS— BK1012— by R.P. Haviland, provides 
ideas, design info and/or printed circuit boards for calculator chip 
projects such as tape control of calculator electronic lock, dial-a- 
telephone, etc. $7.95.* 



• BASIC COMPUTER GAMES— BK1074— Okay, so once you get your computer and are running in BASIC, then what? Then you 
need some programs in BASIC, that's what. This book has 101 games for you from very simple to real buggers. You get the 
games, a description of the games, the listing to put in your computer and a sample run to show you how they work. Fun. Any 
one game will be worth more than the price of the book for the fun you and your family will have with it. $7.50.* 

• WHAT TO DO AFTER YOU HIT RETURN— BK1071— PCC's first book of computer games ... 48 different computer games 
you can play in BASIC . . . programs, descriptions, many illustrations. Lunar Landing, Hammurabi, King, Civel 2, Qubic 5, Tax- 
man, Star Trek, Crash, Market, etc. $10.95.* 

• MICROCOMPUTING CODING SHEETS Microcomputing's dozen or so programmers wouldn't try to work without these 
handy scratch pads, which help prevent the little errors that can cost hours and hours of programming time. Available for pro- 
gramming is Assembly/Machine Language (PD1001), which has columns for address, instruction (3 bytes), source code (label, 
op code, operand) and comments; and for BASIC (PD1002) which is 72 columns wide. 50 sheets to a pad. $2.39.* 



WHAT TO DO 
AFTER YOU HFT 
RETURN 



P.C.C.'s First Book of 
Computer . Games 






'Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
Kilobaud Microcomputing Book Department • Peterborough NH 03458. Be sure to include check or detailed credit card information. 

All orders, add $1.00 shipping & handling. 
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• PROGRAMMING IN PASCAL— BK1 140— by Peter Grogono. The 
computer programming language PASCAL was the first language 
to embody in a coherent way the concepts of structured program- 
ming, which has been defined by Edsger Dijkstra and C.A.R. 
Hoare. As such, it is a landmark in the development of program- 
ming languages. PASCAL was developed by Niklaus Wirth in 
Zurich; it is derived from the language ALGOL 60 but is more 
powerful and easier to use. PASCAL is now widely accepted as a 
useful language that can be efficiently implemented, and as an ex- 
cellent teaching tool. It does not assume knowledge of any other 
programming language; it is therefore suitable for an introductory 
course. $9.95.* 

• MICROPROCESSOR LEXICON— ACRONYMS AND DEFINI- 
TIONS— BK1040— compiled by the staff of SYBEX, is a convenient 
reference in pocket-size format. Sections include acronyms and 
definitions, part numbers and their definitions, S-100 signals; 
RS232 signals, IEEE 499 signals, microcomputers and micropro- 
cessors, JETDS summary (military) and a code conversion table. 
$2.95.* 

• INSTANT BASIC— BK1 127— by Jerald R. Brown. For the per- 
sonal computer enthusiast or the user of DEC'S BASIC PLUS lan- 
guage, here is a new book to teach you BASIC. It teaches BASIC to 
beginners using interesting programming ideas and applications 
that will be easily understood by the home computer programmer. 
BASIC PLUS users know that the two languages are very similar, 
so this book can be used by them as well. This is an "active par- 
ticipation" workbook, designed to be used with your home com- 
puter so you can learn by doing! Ideas are slowly introduced in a 
nonmathematical context so the beginner can quickly learn good 
programming techniques. $6.00.* 

• MY COMPUTER LIKES ME . . . WHEN I SPEAK BASIC— BK1039— An introduction to BASIC . . . simple enough for kids. If you 
want to teach BASIC to anyone quickly, this is the way to go. $2.00.* 

• COMPUTER PROGRAMMING HANDBOOK— BK1014— by Peter Stark. A complete guide to computer programming and data 
processing. Includes many worked-out examples and history of computers. $9.95.* 

• MICROCOMPUTER DICTIONARY— BK1034— This microcomputer dictionary fills the need to become quickly acquainted 
with the terminology and nomenclature of the revolution in computers. There is also a comprehensive electronics/computer 
abbreviations and acronyms section. $15.95.* 

• YOUR HOME COMPUTER— BK1172— by James White, is an in- 
troduction to the world of personal microcomputing. This book 
tells you everything you want to know about home computing and 
gives the computer novice a painless introduction to microcom- 
puter technology and terminology, beginning with what com- 
puters are and how they work. This basic book requires no prior 
knowledge or experience in electronics or computing. It provides 
information about home computer kits; guidelines Tor selecting 
and building your own microcomputer, how to use your home com- 
puter and what you can do with it; lists of computer stores, clubs, 
periodicals; and answers to many more of your questions about 
microcomputers and the jargon surrounding the personal comput- 
ing scene today. $6.00.* 

• HOW TO BUILD A MICROCOMPUTER— AND REALLY UNDER- 
STAND IT— BK7325— by Sam Creason. The electronics hobbyist 
who wants to build his own microcomputer system now has a prac- 
tical "How-To" guidebook. This book is a combination technical 
manual and programming guide that takes the hobbyist step-by- 
step through the design, construction, testing and debugging of a 
complete microcomputer system. Must reading for anyone desir- 
ing a true understanding of small computer systems. $9.95.* 

THE BASIC HANDBOOK— BK1174— by David Lien. This book is 
unique. It is a virtual ENCYCLOPEDIA of BASIC. While not favoring 
one computer over another, it explains over 250 BASIC words, how 
to use them and alternate strategies. If a computer does not 
possess the capabilities of a needed or specified word, there are 
often ways to accomplish the same function by using another 
word or combination of words. That's where the HANDBOOK 
comes in. It helps you get the most from your computer, be it a 
"bottom-of-the-line" micro or an oversized monster. $14.95.* 

• SCELBI'S FIRST BOOK OF COMPUTER GAMES— BK1048— Need a game for your 8008 or 8080 microprocessor? This book 
has three popular games: "Space Capture," "Hexpawn" and "Hangman." Complete flowcharts, logic description, program 
listing and instructions are provided. A must for the game freak! $14.95.* 

• MICROCOMPUTER PRIMER— BK1035— by M. Waite and M. Pardee. Describes basic computer theory, explains numbering 
systems and introduces the reader to the world of programming. Describes the world of microcomputing in "real world" termi- 
nology. $7.95.* 

• THE STORY OF COMPUTERS— BK1056— by Donald D. Spencer, is to computer books what Dick and Jane is to novels . . . 
elementary, gives the non-computerist a fair idea of what the hobbyist is talking about when he speaks computer lingo. At- 
tempts to explain what computers are and can do to a spouse, child or any non-electronics-minded friend. $4.95.* 

*Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
Kilobaud Microcomputing Book Department • Peterborough NH 03458. Be sure to include check or detailed credit card information. 

All orders, add $1.00 shipping & handling. 
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BINDERS 



Keep your KILOBAUDS from being lost or damaged in these 
handsomely appointed binders with rich blue covers and gold 
lettering. Each binder holds 12 issues, making an EXCELLENT 
REFERENCE HANDBOOK. Several binders form a quality library 
you can be proud of. 

Order yours today . . . 
only $6.50 each (BN1011) ... 2 for $12.00 (BN1012) " 

Use the order card in the back of this magazine or itemize your 
order on a separate piece of paper and mail to: 

KILOBAUD BINDERS • PETERBOROUGH NH 03458 
Be sure to include check or detailed credit card information. 




is HARD COPY STORAGE q problem? 

KILOBAUD MICROCOMPUTING, as 

thick as it is. is more like a floppy 
when it comes to standing on the 
bookshelf. Try the KILOBAUD 
MICROCOMPUTING Library Shelf 
Boxes . . . sturdy corrugated white 
dirt-resistant cardboard boxes 
which will keep them from flopping 
around. We have self-sticking labels 
for the boxes, too. not only for 
KILOBAUD MICROCOMPUTING, but 
also for 73 Magazine . . . and for 
CQ, QST, Ham Radio, Personal Com- 
puting, Radio Electronics, Interface Age, and Byte. Ask for 
whatever stickers you want with your box order. They hold 
a full year of KILOBAUD MICROCOMPUTING . . . or 73 
Magazine. Your magazine library is your prime reference; 
keep it handy and keep it neat with these strong library 
shelf boxes. One box (BX-IOOO) is $2.00, 2-7 boxes 
(BX-lOOl) are $1.50 each, and eight or more boxes 
(BX- 1 002) are $ 1 .25 each. Be sure to specify which labels 
we should send. Have your credit card handy and call our 
toll-free order number 800-258-5473, or use the order 
card in the back of the magazine and mail to: 

kilobaud 

MICROCOMPUTING 

Peterborough nh 03458 
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READER SERVICE REPLY CARD 

Return this card to receive full information on the many products advertised in this 
issue. Limit: 25 requests. □ Subscriber □ Newsstand. This card is valid until 
July 31, 1979. 
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ATTN: READER SERVICE 




BOOK NOOK ORDER FORM 

Please send me the following KB/MC products: (please print or type!) 



Qty 


Catalog # 


Description 


Unit Price 


Total 




















































Add $1.00 shipping & handling: 

Total: 







Enclosed $ 

Bill: □ American Express 
Credit Card # 



□ Check □ Money order 

□ BankAmericard/Visa 



□ MasterCharge 



Expiration date. 
Name 
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State. 



Zip 
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ATTN: READER SERVICE 



BK1074 BASIC Computer Game 
—$7.50 

BK1081 BASIC New 2nd Editio 
—$4.95 

BK1174 The BASIC Handbook 
$14.95 

BN1011 Binder— KB— 1— $6.50 

BN1012 Binder— KB— 2 & up 
$6.00 each 

BK1011 CMOS Cookbook— $9. 

BK1012 The "Compulator" Bo 
—Building Super Calculato 
& Minicomputer Hardwa 
With Calculator Chips— $7. 

BK1014 Computer Programmi 
Handbook— $9.95 

BK7322 Hobby Computers A 
Here!— $4.95 

BK1131 Instant BASIC— $6.00 

BK1032 Introduction to Micr 
processors— $17.50 USA; $ 
Elsewhere 

Kilobaud Coding Sheets PD10 
— Assembly/Machine La 
guage— $2.39; PD1002— B 
SIC— $2.39 

BK1034 Microcomputer Dictio 
ary— $15.95 

BK1035 Microcomputer Primer 
$7.95 

BK1037 Microprocessor Interf 
ing Techniques— $9.95 

BK1137 Microprocessor Lexic 
— Acronyms and Definitio 
—$2.95 

BK1039 My Computer Likes 
. . . When I Speak BASIC 
$2.00 

BK7340 The New Hobby Comp 
ers— $4.95 



BK1140 Programming 
CAL— $9.95 



in P 



BK1048 Scelbi's First Book 
Computer Games— $14.95 

Scientific Research Instrumen 
BASIC Software Library 

LB1002 Vol. I— $24.95, LB10 
Vol. II— $24.95, LB1004 Vol. 
—$39.95, LB1005 Vol. IV 
$9.95, LB1006 Vol. V— $9. 
LB1007 Vol. VI— $49. 
LB1008 Vol. VII— $39.95 

BX1000 Shelf Box— 1— $2.00 

BX1001 Shelf Box — 2 — $1. 
each 

BX1002 Shelf Box— 8 up— $1 
each 

BK1056 The Story of Comput 
—$4.95 

BK1063 TTL Cookbook— $8.9 

BK1064 TVT Cookbook— $9.9 

BK1071 What To Do After You 
Return— $10.95 

BK1172 Your Home Compute 
$6.00 



Now You Can 

Make Your Own 






Magic 

Unleash the Full Power 

of Your 
Personal Computer 
With the 
All-New Aladdin 

Personal 
Programs™ 



addm Automation now offers 
the magic of a full range of 
;onal Program™ series 
jcially designed to support 
nost popular personal 
puters available today. 
)me Personal Programs™ will 
you to faraway places of 
ting, action-packed 
?ntures. Others will bring 
: illed learning experiences 
e to you and your child Still 
rs are designed for your own 



use in the home or office 

All Aladdin Personal 
Programs™are moderately priced. 

Visit your personal computer 
dealer today to see and 
experience the magic waiting fo r 
you in every one of the Aladdin 
Personal Programs™ (And if 
you r cea e r nas n> o r 3e r ec i\$ 
supply yet. then as* H ~ *c write 
Aladdin Automation fc r comp 
information on all the Persona 
P r ograms™ available 



elcome To The All*New 
orld Of Aladdin. And Get Rea 
) Make Your Own Magic 






£^7 

^AiADD\N AUTOMATION, INC. 



\) (7 ALADDIN COMPUTER CORP 

V 3420KenyonSt San Diego. Ca. 92110 



Copyight 1978 Dy A'add""i Automaton 





Small Computers For Big Jobs 



Personal Computer Place 
Mesa, AZ 

Phoenix Micro Systems 
Mesa, AZ 

A-Vidd Electronics 
Long Beach. CA 

Software Dynamics 
Anaheim, CA 

Datek 

Newington, CT 

Fuel Computer Corp. 
New Haven, CT 

Harper Buffing 
E. Hartford, CT 

Microcomputer Systems 
Tampa, FL 

American Microprocessors 
Half Day, IL 

Computerland 
Arlington Heights, IL 

Data Mart 

Arlington Heights, IL 

Great Lakes Industries 
Elgin, IL 

Lillipute Computer Mart 
Skokie, IL 



Midland Standard 


Compact Computers 


Arelco 


Elgin, IL 


Butte, MT 


Belgium 


Electronic Enterprises 


Acutronics 


The Computer Circuit 


Logansport, IN 


Summit, NJ 


Ontario, Canada 


Johnson Controls 


Beacon Computer 


Strumech Engineering 


Goshen, IN 


Metuchen, NJ 


Staffordshire, England 


Electronic Data 


High Technology 


MRL Building 


Des Moines, IA 


Oklahoma City, OK 


Delft, Holland 


Barney & Assoc. 


The Electronics Place 


Hauker HF 


Pittsburg, KS 


Pittsburgh, PA 


Reykjavid, Iceland 


CMPTR-C 


Gallion Data System 


Electricity Supply Board 


Topeka, KS 


Camp Hill, PA 


Ireland 


Micro Dynamics 


G.Y.C. Company 


Digito Systemas S.A. 


Olathe, KS 


York, PA 


Monterrey, Mexico 


Freeman Micro Tech. 


International Data 


ECONZ 


W. Monroe, LA 


Solebury, PA 


New Zealand 


Crockergraphics 


The Computer Shop 


Radiokom 


Needham Heights, MA 


San Antonio, TX 


Transvaal, South Africa 


Pacer Systems 


Barbara Rush 


Testas Turkish Electronics 


Burlington, MA 


Mesquite, TX 


Ankara, Turkey 


O-M Sales 


Small Computer Products 


Sistema 6.600 


Ann Arbor, Ml 


Austin, TX 


Caracas, Venezuela 


Gallion Data System 


Southwest Electronics 


C.O.I. - Systeme Munchen 


Rockaway Beach, MO 


Melbourn, Australia 


West Germany 


H & K Computer Corp. 


Sontron Instruments 




Kansas City, MO 


Victoria, Australia 






midwest Scientific instruments 

220 W. Cedar • Olathe, KS 66061 • (913) 764-3273 • TWX 910 749 6403 (MSI OLAT) • TELEX 42525 (MSI OLAT) 



